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FIFTH ANNUAL MEETING OF THE 


AMER. GAS LIGHT ASSOCIATION 
— 

The fifth annual meetin f the A ition 
will be held at Cing nati, ©., \ 
Oct. 17,1877. Headquarters w tthe G 
| son House on Walnut St. between 4th & Sth when 
arrangements have been made for the members 
it special reduc l rates per day 

The meetings will be held in Gus Hall, cornet 
| of 4th and Plum Sts. Members a ated t 
| prepare papers on any subject com cted with gas 
 snatiors, and to confer with the Secretary con- 
cerning the same. CHAs, NETTLETON, Sec’y. 


117 Broadway, New York. 
As will be seen by the above notice the 


neces- 


sary arrangements for the 5th Annual Meeting of 


the American Association are progressing. Head 
quarters will be at the Gibson House, and the 
sessions will be held at the Hall of the Cincinnati 
Gas Company. 

All the local arrangements are committed to 


the care of General Hickenlooper, tlhe President 
of the Cincinnati Gas-Light Company, and the 
announcement of this fact is sufficient to warrant 
the conclusion that every thing will be well and 
amply provided for, to secure to those who as- 
semble there every comfort for a profitable and 
enjoyable time. 

It is intended to devote one half day to visiting 
points of interest about the city, after havin 
visited the works of the Cincinnati Company. To 


those of our Eastern friends who have never vis- 


ited the West, we would especially appeal to ay 
themselves of this occasion to While all 
those who have in times past enjoyed the pleasure 


of a Western trip will doubtless so make t 


— 


ether, and, aside from all the faets set forth in 


the papers and discussions, the information 


obtained with each 


personally by conversation 


ther, is of the greatest value. Many managers 
ire 1 liberally paid, and can ill afford the ex- 

| pense of a trip of this kind; but morejthan all 
the benefit of the meetings goes directly to 

the companies whose agents attend them, and the 


information acquired is not the personal property 


of the employee, but goes at once to incrase his 
le as a servant of the company, and the sma// 
ay required on the part of the company is 
amply repaid thereby, and no gas company that 
expects to hold its own in the progress of the age 
in the science of gas making can afford to be un- 
It is money in 


the companies treasuries to send their represeuta- 


represented at these meetings, 


tives, as has been proved in repeated instances 


by those who have attended. Many engineers 


| and superintendents have told us that the infor- 





mation obtained from a single paper had saved 
thousands of dollars to their companies, 

True economy is never niggardly, and ‘the 
penny wise” policy is always sure to prove itself 
one that is ‘‘ pound foolish.” Arrangements are 
being made to obtain tickets at reduced rates, 
and these going from the East can make their ar- 
rangements to leave New York, on Monday even- 
ing, Oct. 15, at 6 Pp. m., and go together, arriving 
in Cincinnati at 8p. mM. of the following day. The 


Secretary of the Association will inform the mem- 


| bers of these arrangements as soon as they are 


arrangements for the middle of October as to re- | 


peat the visit. 


should be a full meeting, as matters of import. 


It is especially desirable that this 


ance are to be discussed, and it is proper that the | 


gas interest should be well and fully represent- 


ed; and here we would say one word yery plainly 


' 


viz.—ceach gas company should pay the 
1Z, g i Pay 


eXpPen- | 
ses of their ¢ ngineer, supe rintendent, other 
representative in attending these meetings. We 
know the times are hard, and stern eco omy 18 


being practiced, of necessity, by many compa- 


nies. But we would impress it upon the minds 
of Boards of Directors that there is no truer 
economy than Laving their agents posted in their 
business ; and the value of these meetings, when 


basis, is incalculable. 


true 
Here the managers of different works meet to- 


conducted on the 


| fessional. 


definitely settled. 





THE SEMI-ANNUAL MEETING OF THE 
NEW ENGLAND ASSOCIATION OF 
GAS ENGINEERS. 

Sa 
held at 

Hampshire, at the Rockingham 

15th and 16th of last month. 


New 


House, on the 


This meeting was Portsmouth 
The design of these 
semi-annuals is to make them social and informal 
in character rather than strictly business and pro- 
Something like fifty members were 
present, and on the first day the Society was 
called to order promptly at 12 M., by the Presi- 
dent, Mr. Samuel G. Stiness, of Rhode Island. 
After the roll call, and the regular routine action 
upon the unfinished business, a short address was 
delivered by the President congratulating the 
members present upon the success of the Society 
thus far,"and referring in general terms to the 
condition of the great interest which its members 


| xe present. 


A fitting allusion was made to the death of 
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go 


two members since the last meeting. viz., Mr. 
Harriman and Mr. Perry, and, subsequently, a 





committee was appointed to draft proper resolu 
tions relating thereto. The then 
opened for general discussion, and informal con- 


meeting was 
versation, on such topics as presented themselves 
in which many of those present took part, eithe: 
by asking questions, or stating some practical 
fact that had come under their personal observa- 


tion. Among other topics, that of Sunday labor 


was quite freely discussed, and it was quite su 


prising to find how general the interest seemed 
to be in this matter. Many facts were stated by, 


those who had made, and were continuing to 
make, such arrangement of their work 


4 


as to al- 


most entirely suspend labor on Sunday, which 
seemed most conclusively to prove that the thing 
was possible; and, not only that, but profitable. 
Some works where this is being done were works 
of considerable magnitude, and the arrangement 
had been found to work well. A second meeting 
of similar character was held in the evening, and 
almost every topic connected with practical man 
agement was talked over. 

On the second day an excursion was made to 
the Isles of Shoals, and afterwards, the day being 
fine, the party,proceeded outside to their 
hand at fishing. The first efforts in this direc- 
tion were to secure some sword fish. Many of 
them were seen, but none taken. A _ special 
*‘harpoonist” had been employed for the occal 
sion, and although he showed great skill in 
throwing his harpoon, the fish showed still great- 
er in avoiding it. 

The explanation of this was that the harpooner 
was unaccustomed to going for sword fish with 
steam, and the rapid motion of the boat made it 
almost impossible to take the fish. 

The assistant ‘‘ hapoonist,’”’ whose manly form | 
was lashed to the jib stay, would undoubtedly 
have been able,to secure a large fish, had not his 


try 


well-known modesty and bashfulness prevented 
his throwing his lance until after the harpooner- 
in-chief had tried his hand, and by that time it 
invariably proved that it was too late. 

After having had much sport, of an exciting 
nature, in going after the sword fish, the party 
returned to the fishing grounds, and contented | 
themselves with pulling in a variety of smaller 
fish. A pool was made up for the first cod or 
haddock which was secured by one of the mem- 
bers of the Society, who caught a “Tom-cod” 
weighing about three-quarters of a pound. 

After returning to the Rockingham the party 
partook of a most excellent dinner, prepared by 


the host, after which the usual speechmaking, 
toasts, etc., followed. A more delightful place, 
or amore attentive landlord could not be found 
than is afforded at the Rockingham House. Most 
of the party remained till next morning, when 
they parted with regret. 


La Hoo! 





(Communicated. } 


The, Electric Light. 





It is decidedly refreshing this warm weather to 
read a book 
printed and illustrated, as that of M. Hippolyte 
Fontaine, upon Eclairage a |’ Electricite Renseign- 


so carefully written, beautifully 


ments Pratiques. 

The literary critic of Engineering, in the issue 
of July 6th, 1877, writes as follows about the work 
and its author 

‘“*M. Fontaine, the author of this work, has de- 
voted many years to the development and intro- 


so well known 


duction of the Gramme machine, 


|I have, in consequence, translated certain por- 


! 
1 - | 
e electric | 


asa powerful means of producing t 
light, and largely employed for that and other 
purposes. 


In this book he has contributed the m 


able addition to our practical knowledge of tli 


subject, and, although he, in a preface, § 
long list of other authors from whom he ] de- 
rived much information, he is none the 
serving of much praise, and thanks, f ie eX 
cellent manner in which he has performed his 
work, 

It is refre shing to any one interested in the 


manufacture of gas to read about, and investigat 
any methods, no matter how formidable they may 
be to existing interests, that are devised for 
cheapening the production of light, provided said 
methods, or ad hy 


learned men supported by others of character, 


processes, have been devise 
reputation, and intelligence, understanding th 
proble ms to be solved, 

It is far otherwise when one is compelled to in- | 
vestigate worthless processes, invented (?) by 
ignorant men, and pushed upon the public by 
mountebanks and unprincipled adventurers, | 
Your readers have, probably, read the result of | 
the investigations, reported in the Journal of Gas | 


Lighting, ot the electric candle, and it is not ne- | 


cessary to enter upon the subject here. I have 
thought, however, that the conclusions of so great | 
an authority as M. Fontaine, upon these most 


important matters, might be of interest to those 


and 


of your readers who have not seen his work, 


tions from his last chapter, that may be termed 


his conclusions upon the essential point, to us, of 
the electric light, i. ¢., its divisibility. 

In chapter X, M. Fontaine gives the cost of 
producing the electric light, and he estimates 
that, under the most unfavorable circumstances, 
to produce a light of equal intensity, with gas at 
$1.80 cents per thousand, it would cost eleven 
times more than if the light was produced by the 
Gramme machine, and, under favorable circum- 
Ought not these fig- 


ures, whether we accept them or not, to urge us 


stances, forty times more. 


strenuously to endeavor to improve our methods 
so as to cheapen the production of our gas, and, 
by every means possible, to increase its consump- 
tion ? 
Yours, with respect, 
NEWARK, Augst 27, 1877. V. 
DIVISIBILITY OF THE ELECTRIC LIGHT, 

Shall it be said that the divisibility of the elec- 
tric light will never be realized, and that it is ne- 
cessary to renounce forever the sight of electrici- 
No, a 


having 


ty replacing gas in its many applications ? 


hundred times no. ‘Science is far from 
said its last word upon the transformation of this 
mysterious fluid that has already overcome space, 
and which can, at a moment’s notice, overcome 
the night; only let us look at the matter practi- 


cally. Notwithstanding the many and strained 


ivince 





tinum, and combined current regulator; in 
1867, M 
] 


thod to make 


Leroux, in France, made known a me- 


the same current pass alternately, 
ry rapidly, in several ordinary regulators : 
at last, in 1877, M. Jablochoff, a Russian officer, 


passed the electrie spark upon a plate of Kaolin, 


nd obtained a series of small lights. 


lieve that for a complete success to crown 


these s creat efforts, it will be neces ssary to dis- 
cover a new source of electricity, or to find a 
means of practically utilizing atmos; heric elec- 
tricity. ‘To avoid the onerous experiments and 
frequent illusions it will suffice to comprehend 
the mechanical equivalent of light as we know 
that of heat. Each one of the proposed systems 
has something of good in it, very much of good, 
md, without any doubt, it is susceptible to do 
important work in special cases ; the mistake of 
the inventor is the great desire to generalize too 
much about the employment of their apparatus, 
and to talk about suppressing lighting by gas. 


Certainly electricity has already an immense field 
for exploitation, and chapter 7 and 8 should con- 
the reader of the great advantages it pre- 
sents in a great many applications, but that it 
will entirely take the place occupied by gas, is 
so very far in the future, most probably, that it 
will never be 

We hi: 
the employment, the simplicity of the introduc- 


re ached. 


ive never so much admired the facility of 


| tion, the indefinite divisibility, and the multiplic- 
: 


lity of the uses of gas, as since we have been occu- 


We do not call 
the production of several intense jets with the 


pied in lighting by electricity. 
same machine or with the same voltaic pile, the 
divisibility of the electric light; there is no ques- 
tion about the production of small jets of from 1 
to 15 Carcel jets. It is undeniable that we can 
put in action several lamp ~~ the same electro- 
magnetic machine, the great question is to know 
if the single apparatus does not cost more for the 
first cost and to put in action, than a series of 
small machines each feeding a lamp. 


It be ing 
the electric light is, practically, not to be realized, 


well understood that the divisibility of 


at least for the present, and with the means pro- 
posed up to this day, we will pass to consider the 
principal inventions for the solution of the prob- 
lem. He coneludes his book as follows : 

M. Jablochoff has had the idea of introducing 
into the central cirenit of an electro-magnetic 
machine, the interior thread of a series of spools 
of induction, and to pass the induction-spark up- 
on a plate of kaolin, placed simply between the 
f the thread 
The plate of kaolin interposed is heated, 
The 
passes first upon a priming of a better conductor, 
By 
this means M. Jablochoff hopes, in the future, to 


two extremities « exterior of each 


spool, 


reddens, and becomes luminous. current 


placed upon the sides of the plate of kaolin. 


produce 50 luminous jets, with the same electro- 
magnetic machine; so hoped, also, Messrs, King, 
Koun, Kosloff and de Changy. 


Lodyguin, May 


M. Jablochoff be more fortunate than his prede- 





editorial anouncements recently made in Russia, 


notwithstanding the remarkable achievements of 
M. Jablochoff, and the not less remarkable ex- 
periments of M. Denayrouse, there does not exist 
today, May Ist, 1877, anything that admits of an 
easy application, anything that one could recom 


mend for a provisional trial, and, a fortiori, fora 
permanent installation. 


Every ten years a new idea arises, the hundred 


voices of Rumor carry it to the clouds, then, after 
herself 


1847 was announced the 


unfortunate trials, Silence establishes 


little by little. In 
covery that King had made, in England, of the 


incandescent carbon points ; in 


Changy, in Belgium, replaced the carbon by pla-| erto have been those removed from coal gas in 





lis- | 


1857, M. de| 


We wish him success with our whole 


| cessors. 


| heart. 





Cantor Lectures. 
| The Chemistry of Gas Manufacture. 
| By M.A., F.R.S. 


| Lee’s Reader in Chemistry at Christ Church, Oxford, 


A. Vernon Harcourt, Esq., 


and one of the Metropolitan Gas Referees, 
From the idon Journal of the Socicty of Arts, 
a, ae — 


Lecture IIL- 


} The substances which we have considered hith- 


Monpbay, Mart H 19, 
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the processes of purification and condensation. | lution o , If | mol tly cannel, or by heating the re- 
Means have been found in the manufacture of | now ] t < st gly ich improves the quality at 
coal gas for retaining these substances which are | pure water, and ] t into the bot the expense of the quantity of the gas. There- 
valuable in giving light or heat, and removing | acid, and bri t » cont "i in the interest of the maker of gas, it is de- 
those which either diminish the power which the } shaking the 1 t to 1 ve carbonic acid. This 1s pee iil 
gas has of giving light, or are in other ways in-| produced chi ed to some extent during the ge EF al 
jurious. I spoke in my last lecture of the tw whi h occu Tt l was of t ras, the carbonic acid being 
alternative materials employed for the removal of | jg on the ed ( ‘ination with ammonia, but at 
sulphuretted hydrogen. This diagram repre-| manifested by t Dre only mode which is in general use for 
sents an iron box with two layers of oxide of iron xperiment that the purificat ecting t object thoroughly is passing the gas 
through which the gas passes; and either by this | earhonrie acid | h ft eves on which damp slaked 
material or by lime, sulphuretted hydrogen is Wie tonal lt dei Pp = ~~ 
wholly removed from the gas. ‘There is another tame of Goal nen ts urch I next vo tas substance which I spoke ns 
ingredient always present in the erude gas, which extent. if at all. to the dire ' emically analogous to carbonic -. 
is more or less compl te ly removed by purifica- on the end of the coal Q bis Uphide I have he te * little — 
tion—namely, carbonie acid. hanna ¥ a ae - vi f t ng mall quay ol “4 eee ; 
The table to the right gives the results of some | ¢}e , 1b ret W pure, it is quite colorless, ie + = 3 
analyses made by Dr. Frankland, of the compo-| fay go that the p1 : r ' { si ins pias fone mbling the Za ge 
sition of gas as it is supplied to the consumer. | the atmosph: ; pressur ee ( mmonly, it ne eee ae no 
The constituents of the gas are here divided into the ait rv furnace c ) é Pw OOIOT, and ti iene IN 1 
what are termed illuminating hydrocarbons, of | ¢hroneh thi pores or « P ae |. ve volatile, ee au poe — ma! sia 
which ethylene or olefiant gas is the principal ;| anq become mixed with the gas Her _ — conical —e aeysia eo ‘ ~~ 
marsh gas and hydrogen, which together form, | centage of nitrogen w gs few drops of th liquid anes eee 
by volume, much the largest part ; carbonic ox- | eoq] gas is analyzed. and tl pee tae ager to displace and diffuse 
ide, which comes third in order of quantity ; and, | ¢-o¢en is generally accompanied by ox - the air, by shaking the bottle and st od 
besides these, in small proportions, carbonic acid, that this over-exhaustion is not a cot , , | tervals raising . BLOppt - and then ere z 
nitrogen and oxygen. I propose, in my next|yenee, The main source of bs eavy gas 0 it of the bottle into this beaker, sil 
lecture, to speak of these constituents of coal gas | PEERY any | paid th “ may be still oe te 1 
which are the more important for the purposes for coal placed in the retorts contains, ‘ eA tO} the a ttle, and apply .: light vo the own 
which we use it ; and, in the present one, to di-| , wbhon. In the 1 fact f ef ue be panes. 5s see the ee 
rect your attention to this substance (carbonic | wot, r-cas—that i ras produced bv thi ; pe | Bra at — istion of the gas = nape tisece bisul- 
acid), and to another chemically resembling it, steam upon red hot c bs thare aret + Shin | Le, . 3 - riment ~— i the hirst place, 
which the carbon is combined, not with two atoms gases, Ee: n. earbonie « 1 sginsices — oe 7 von, ae sien oe 
of oxygen, but with two atoms of sulphur—name- | 9 jq. the proporti » hate them denend 2 ahigga d yrie nt gas to have ree 4 fil- 
ly, carbon bisulphide. aH rat i ta i ae he bottle into which it was dropped ; in the 
[ will show you, in the first place, a familiar ex- | The leis reaction happens ¢ omy — ext ] Lace, u iat it is heavy, for I poured it quick- 
periment, to illustrate the formation and proper- | gas retort in the m eesliahiaeds ol Toei ugh em on. trom ae vessel into another > 
ties of carbonic aci#«-WVhen a piece of charcoal is | ig always water in the coal, and as th: are —_ third ee thal it is inflammable-it lights 
heated in the air, we all know that it burns, but of the charge lving next to the heated ft] L burns readily, But I might have shown you 
not very readily. that, in fact, many pieces must | petort become ea that 1 18 ve ry — h more inflammable than most 
be placed tcgether, in order, by the exchange of expelled from the interior of the « ri me bstances, that 1s to § Ys that the temperature 
heat between them, to maintain a sufficient tem- oti nm of steam upon heated coke t } é fusred Ear niameton = ance lower than 
perature for their combustion with the oxygen of | and one of tha pr alte te aed e temperature r¢ _ d for the inflammation of 
the air, But if I take, instead of air, a bottle of a oe Er iailinces is, Or = ee inflammable substances ; for 
oxygen, and transfer the piece of charcoal, which —— by I ken seneilniiie stellata ii : tead of apPry — taper, I had simply heat- 
is still alight, to the oxygen, you see the brilliant es ng I pe i a n lass rod in the lamp, and dipped that into 
combustion which takes place. That combustion i h- a ae : oe " = ; id oe. er, I should h —_ succeeded equally well 
consists in the union of the carbon and the oxy- ae , . ge a , * nota ie : ,, {in lighting the carbon bisulphide, Its presence, 
gen the two substances which the bottle contains. oe — = ee i ; ’ pos 43 1 small quantity, when mixed with hydro- 
They combine directly together, forming carbonic ee wer oe = se a ree parts this property of ready inflammabili- 
acid, or carbon dioxide. ga ak os F ; een eee to the gas ; and te as the tg, sort the liquid 
nating po ver of the gas is hxed lrogen phosphide imparts to bhydroge . < 
I will allow the carbon to burn, and J will show thine = the consumé whathe P nylied | er inflan i Bhs wren “Ans sanegtiret of very oe 
you the properties of the gas which is formed, with a gas whic t} é is” inflammability—that is, inflam- 
using another bottle which has been previously illuminating power is to some ext — = vl ty at et oectinnts rag ches ear so the 
filled with it. Observe, first, the property which | py the presence of carbonic | with 31) “. } sty of infl ra ata San ‘spuiiane dane ne 
carbonic acid has of extinguishing flame. A light- | ot] ‘wise poorer, but free from carbonic acid, | ordi ry tel 1p rature, but very much below that 
ed taper lowered into the bottle is extinguished, Although this substance is injurious when } ent 1 at vhich hydrogen would otherwise inflame. 
This, of course, is a negative property, and shows in any large proportion in the air, yet HES (To ve Continued. } 
only that carbonic acid is not air or oxygen, and | tion i. the pres naa of easbonii 
will not do what air or oxygen will do, nam: SD PRE eek ar EE EE eS re Connellsville Coke. The coke manufacture o 
combine with the carbon and hydrogen of the quantity of pe acid vielded ] he Youghiogheny Valley is made the subject of a 
taper producing light and heat. Another proper- | jg not aaa rially affect 1] y its prese F = a re ently issued by the Pennsylvania 
ty of the gas is its high specific gravity as com- | ynburnt gas. Tw . of the ingredient wae Sines coc y- From the figures give on appears 
pared with air. If I take this bottle of carbonic | —maysh gas and carbonic oxide vield the scien: a He peoee oP = ae Se 
acid and pour it into what we call an empty bot- | yolume of carbonic acid when they are] I sf nd on i vel RE oe RE May "8 >. 
tle—that is, a bottle filled with air, we shall, ow- | the olefines vield twice, or more t vice. their pesmi xing 8 F ae oe oa net AN vol 
ing to the difference of specific gravity between | yolume. On the whole, the yolm f ca we aane section of the State. From small beginnings 
them, obtain an exchange of their coutents. The ge‘d discharged into a room where g 3 burxt is the immediate section of Pittsburgh, the coke in. 
difference is not like that between water and air; | more than it would be if the eas contained 50 per | terest has spread over about one-third of the entire 


the gas pours rather slowly, but probably I have 

now effected a transference. The uppermost bot- 

tle has lost its carbonic acid, and becomes filled 

With air, as you see from the way in which the 

taper burns in it. The lower bottle has been filled 

‘ with carbonic acid, as you see from the extinction 
: of the taper. 

Another property of carbonic acid is the power 

Which it has of uniting with lime. 





I have here a 








| mixing with the ordinary coal a larger prope 


cent. of 


carbonic acid, the rest being hydrogen, | length of the Youghigheny Valley. The Connellsville 
It has, however, bee proved that the presence | coke, under which name the greater part of the pro- 
of carbonic acid in coal gas has a decidedly inju-| duct is known, is made of coal obtained from the 
; : ttshurgh coal bed. This latte ¢ 19 j » Con- 
rious effect upon its illu iting pr ' S etvscae [ae rgh ¢ al . This latter occupies in the Con 
; nelisville basin a trough three miles long, and gives 

» forma nm of carb cal ‘ r : 

the formation rl ( } 8 to feet of easily worked and cheaply mined 
“ally be avoided, either it ist be } il, from which an excellent coke is obtained. In 
some subseque nt process, or the pi f i] this re n the re are at present 45 coke works, having 
luminati ,578 ovens, which produce when running on full 
“mini fr eonstituent ist be as 209 ¢ 
uminating constituent time, on 48 hour coke, a weekly yield of 1,302,600 


pl rtion } bushels. 
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Gas Measurement. 
T. OCONOR SLOANF, A M.. E. M., PH 
CHEMIST N. Y¥Y. GAS-LIGHT 
ee 


The referee's form of cubic foot measure if supplied 





with a proper tank, is unquestionably the most con 


venient and accurate form of that piece of apparatus. 
I have frequently had occasion to use one, and have 
had alight derrick constructed for the purpose of 
raising and lowering the tank. 

The derrick is made of wood, in five pieces—fou. 
legs and a top. The top is a block of hard wood, six 
by four inches in section, and abont eighteen inches 
long. In one of its faces are sunk four boles, one at 
each corner. They are square and tapering, smalle: 


at their bottoms than elsewhere. The legs are about 


an inch and a quarter square at their largest section, 
and taper at the bottom to three quarters of an inch 
square. They are € ight feet long The upper end 
is shaped so as to fit the mortices in the head block 
The mortices should be about three inches deep, 
and so inclined, that, when the legs are inserted 
their lower ends wil! bethe corners of a square of 
about four feet across. 

This forms the derrick, and is amply strong with 
ont any further bracing—all the necessary strength is 
derived from the mortices. 

The head contains two grooved wheels set into it, 
whose plane corresponds to the vertical when all is in 
position, One is in the middle and the other towards 
one end—both lie in the axis of the block and conse- 
quently in the same line. A ring boli is fastened to 
the block, in the same line and at the other end, and 
A piece of 


smooth rope, preferably sash cord, and one double 


projects from the lower side of the block. 


sheavel pulley, with slings for the tank, completes 
the essentials. 

One end of the rope 1s fast ned to the ring bolt, 
hence it passes through one of the sheaves of the 
pulley, over the centre wheel in the block, through 
the other sheave of the pulley, over the end wheel in 
the block, aud then down. 
cleat is provided, fastened 
derrick. 


The tank isalurge galvanized tank, similar toa 


‘To secure the end to, a 


to one of the legs of the 


water cooler. By this arrangement it can, when full 
of water, be easily raised and lowered by one man- 
if he be of an industrious temperament, by the ¢ xperi- 
menter himself. 

By a hose of proper lengtb the faucet of the tank is 
connected with the inlet pipe at the bottom of the 
cubic foot bottle. 


the measure is in use. 


This is kept connected as long as 
The tank is raised, and the 
cocks opened to fill it—the tank is lowered to empty 
it. ‘The water runs in or out of its own accord, and 
no handling of it is necessary. 

The advantages of this arrangement over any other 
are various rhe exterior of the holder is never wet. 
so there is no lowering of temperature due to evapo- 
ration. ‘The water is not disturbed, it runs back 
quietly into the tank so that no pumping is necessary 
—this is of importance, as anything of the sort would 
tend to change ts’ te mp rature. It is easily man- 


aged, as one person can do ¢ verything, and is very 


easily transportei. The legs of the derrick can be 
taken out of the tape ring mortices, whit h are made 
tapering for this end, and then the whole machine 
carried to any place where it is proposed to use it. 


The referees form of cul 


ic foot measure it is of 
course quite unnecessary to describe In conjune- 
tion with the derrick described above, it is a moat 
convenient apparatus for testing small meters—pho- 
tometer or experimental whose drums have a capa- 
city of a cubic foot, or of an integral part thereof. I 
will return to this subject later. 


It is well to test a cubic foot bottle before using it 
—not to trust entirely to the maker's certificate. This 


may be readily done by filling it with distilled water, 


weighing it before putting it in, and as a check weigh- 


> 


ing it when running it out fhe trouble is to secure 
the use of a suitable balance Iused one of the 


large balances (Beeker’s make) in the Assay Office in 


Wall street, in this « ity, for the verification of a cubic 


foot measure, which is now in the possession of the 
New York Gas-Light Company. 

I took the measure with some ten gallons of fresh 
listilled water— it should be recently distilled, as it 


therwise may have absorbed some oxygen or carbon 
dioxide from the air, and so have altered ils specific 
gravity—to the Assay Office and set the measnre up 

To facilitate the 


introduction of the water the upper glass tube should 


near the balance I was to employ. 


he removed. Besides the water a large flask of three 
aullons capacity, ap accurate thermometer, a funnel, 
and some towels must be supplie 1. This is all the 
reqnisite apparatus. Ishall now proceed with the 
account of my operations. 


Water was first poured into the bottle until the 


mark on the lower glasstube wasreached. The large 


flask was filled with distilled water and weighed. The 
water was poured into the holder, and the flask, with 
iny residual water, again weighed. The difference 
save the water which had been poured into the mea 
sure. Two or three of these flask-fulls nearly com 
pleted the filling. Then the upper glass tube was 
pnt in position, and more water weighed, poured in 
until the mark was reached, and the residue wei rhed. 
The snom of the differences gave the total weight of 
listilled water, which the measure held. A string 
was then tied to the top of the thermometer and it 
was lowered into the water in the measure so as to 
ascertain its temperature. I then checked my result 
by running it ont and re-weighing the water. 

I obtained by this process the following figures 

Cubic foot measure. Contents in troy ounces of 
distilled water. 


Temp ER are - 60° Fahr, 
Water introduced.......... 909.615 F. oz 
Water taken ont........ 909.505 


Average weight of water 909.560 


The true weight ofa cubie foot of water at this 
temperature is 908.884 troy ounces, The error. 
therefore, was equal to 909.560—908.884 or 0.676 
troy ounce, The error is Jess less than one-tenth of 
one per cent. I corrected it readily by changing the 
position of the marks on the glass tubes. This last 
correction I made afterwards with an ordinary bal- 
ance, dividing the correction between the upper and 
lower tubes. 

The testing of meters or graduated holders with 
the measure, should be conducted in a room not lia- 
ble to changes of temperature. The temperatnre of 
This by the 
addition of hot or cold water, is brought to the same 


degree of heat as that of the air of the room. If 


the room is noted, and the tank filled. 


only a small meter is to be tested it can then be filled 
from the water inthe tank, as this may always be as 
If this 
be too great a drain upon it, or if several meters,or 


sumed to hold a little more than is necessary. 


a graduated holder are to be tested, a s¢ parate quan- 
tity of water may be brought to the proper tempera- 
ture for them. 

The object to be tested is levelled, filled, 


justed, and water run into the measure until the lower 


and ad- 
mark is reached. Its upper end is connected tightly 
by a hose, to the inlet of the holder or meter. The 
tank is hoisted up, and water run in until the up. 
per mark is reached. The rate must, in the case of a 
meter, be the same as that at which the meter will be 
run in practice. Thus one cubic foot of air will have 
passed from the holder, and will give the error of the 
object tested. 

\ Sugg Photometer Meter has a drum-capacity of 
one-twelfth of a cubic foot. 
rate or convenient for testing them than a cubic foot 


Nothing is more accu- 


measure, arranged and worked as I have described. 
Station meters are generally tested by the meter 
makers, and in avery empirical manner. ‘> do it 
accurately the temperature and pressure of the gas 
must both be taken into account. 
They are tested by a standard meter. Gas is passed 
through the standard and station meter, one immedi- 


ately following the other. Either one may come 


first 


The standard should be a wet meter and very care 


fully verified. It should be provided with pressure 
i water level indicator [he upper end of 

the indicator should be connected by a piece of tul 

ing with the inlet pipe of the meter. The usual con 


ith the gas in the meter case should be cut 


} r} arrenged it will indicate the level of the 
water inside of the drum. It should on ali meters be 
thus connected, but it isnot generally done 

We will suppose now that the accuracy of the 


standard meteris known. It is placed in position 


near the station meter, and connected with the ontlet 
pipe. Its own outlet may lead into the air, or gas 
mains. G.sis now passed throngh both in sneces- 
sion. Readings of pressure in both meters, and also 
of te mperature, must be taken at short interva’s 

index readings should be taken every twenty-five to 
one bundred cubic feet, ace 


city of the station meter. The passage of gas should 


ding to the drum capa 


be continued until twice the drum contents of the 
large meter shall have been passed, or what 1s the 
same thing, until that drum shall have made two rev- 
olutions. Then a comparison of meter readings, after 
corrections for temperatures, will give the error, if 
such there be, of the large meter. 

The standard meter will generally run so fast that 
the water in the water level gauge will keep up a con 


tinual oscillation. The best that can be done is to 





iverage it with the eye. Then water must be at 
hand so as to always keep the right amount in; if the 
rate varies a ltttle water may have to be added or re- 
moved 

I had occasion to test station meters, which I wished 
to refer to the cubic foot measure, I adjusted the 
water line of a Sugg’s Experimental Meter with the 
measure, adding or removing water until it registered 
nearly correctly. This meter had a dram capacity of 
one-twelfth of a cubic foot 

The standard meter was placed in its final position 
near the station meter. The Suge meter was taken 
to the same place, and the standard tested with it, 
A good 


practice is to try the small meter immediately before 


notil a correct water line was determined. 
and after this verification of the standard. I give be- 
low some of the readings I obtained in testing the 
standard. 

a) Sugg meter registers 99.9 per cent. 


Suge's Stand. 


Reading. Temp. Time. Reading. ‘J'emp. 
961.85 75° 11.08 a.m. 1Od1 77° 
970.90 77° 12 06 A.M 1060 774° 

* 7 ~ baal . 7 - 7 od 
1026.00 789 4.02 P.M. 1115 ih a 
Total amount by Sugg’s meter.......... 64.15 
Total amount by Standard meter....... 64.00 
Registry of Sugg’s 1-1000................. 64.21 


This meter may be considered correct. The aver- 
age of all tho temperatures taken, though nearly the 
same for each meter, favors a correction which would 
bring the standard still nearer correctness. 

The capacity of the drum of the station meter un- 
It is a rule that 
should always be followed, that a meter is always to 


der trial was one thonsand cubic. 
be tested by an exact number of revolutions ; no par 
tial revolutions are admissible, 

Below is a table giving several of the readings ob- 
In this case the 
gas first passed through the station meter, then 


tained in testing the station meter. 


through the standard, and then into the air. 


Stand Meter Station Meter 
Readings. Temp’ Time. Readings. Temp. 
00 66° 10.10 A.M. 00 66 
10% -- 10,23 A.M. 100 —— 
rn - - ~~ * - o 
1107 644 11.32 a.m. 1100 66 

* = * - 7 * - 
81114 64 1.26 Pim. 3100 664 
? 
Pressure, 2 inches of water. Pressure, 6 inches. 
AVERAGE OF RRADINGS. 
Standard Meter, 1107—104. Av. Temp. 65.1 1003 
Station Meter, 1100—100, “ 66.4 1000 
Standard Meter, 3112—104. - of 64.8 8008 
| Btation Meter, 3100—100, ee - 66.4 3000 
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Cerrected for the dificrence in temperature and 
pressure the 1005 foot readings become : 
Station Meter, 10104. 
Standard Meter, 10066. 
Corrected as above the 3000 foot readings become: 
Standard Meter, 3021. 
Station Meter, 3031. 
Taking the standard meter readings as 100 the sta- 
tion meter registration reduces by rule of three to 
For the 1004 foot test, 100.38. 
For the 3000 foot test, 100.33 
That is to say the meter under trial registers thirty 
five hundredths of one per cent, too m ich gas, or too 
fast 
Another test applied to the same meter gave the 
following results 
Percentage of station meter, 1000 foot test. 99.5. 
3000 foot test, 99.7. 
This indicates an error of six-tenths of on¢ per cent. 
the other way, or too slow a registry. 
The average of the two tests is of course 
100.35 + 90.5 


99.97 


» 


thua indicating that the meter was almost exactly 
correct. 

So much for the correctness of the registration. A 
slow test was next mace to try the soundness of the 


drum. Here as the meters were r 


in very slowly no 
account was taken of the temperatures, it wes assum- 
ed to be the same in both, and was nearly the same 
owing to their proximity. The pressure was of 
course practically identical. 


Time occupied in passage o! gas, 22 hrs. 42 min. 


Gas registered by standard meters............. 1573 
Gas registered by station meters...... iieastee Uke 


teducing as before to percentage reading we find 
the registry of the station meter was 99.1 per cent. 
This proved conclusively that the drum was sound, 
and tends to corroborate the second of the fast tests. 

As no error was found exceeding one per cent., and 
as the average of the first two trials, the only ones to 
be considered at all conclusive on the subject of accu- 
racy of registration, was so very near correctness, the 
meter was reported correct ‘The third or slow test 
was only made to prove the soundness of the drum, 
and was not regarded as affecting the question of ac- 
curacy. 

The drum capacity of the station meter was one 
thousand cubic feet. 

The correction for difference in pressure may be 
made qnite near enongh the truth on the assumption 
that four inches water pressure compresses the gas 
one per cent. of its volume. 

The correction for difference in temprrature may 
be made by tie following table " 
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Contributions to the Theory of 
Luminous Flames. 


RY DR. KARL HELMAN> 


(Translated fromthe “ Journa 
A 
Continued from page 163, v XX 


Aided by the experience already g 
proceed to consider the disilluminat 
the refrigerating burner, and 
if cold 


gas, 
It will at once be admijted that as a met 


ne the flame, sa fa slit-burnet ery 
ner-head, causes rather considerabl 
witbin the flame, t head of the burt 
also, by its refrigeraiir ‘ trit 

the non-luminous | f e flame, whic 
exists, to a greatel ext I 

it. But a second eleme: namely, the 


stream of cold gas—is also concerned i 3 res 


rhe disilluminating effect of the burner 
more conspicnous 1n small fla for itt 
tends in a circle of, say, ) ntimetre 
proportionate luss wil eater In @sma 
than in a large and | tel ee; m 
small flame the din if | vill extend 
reater space, bec se tl | perature w 
I ch that of a larger flat n int of 
ind radiation of heat, and 30 of ex 
Che diminution of Jight 
plete disillumination, if t 1 f 
3 reduced by neat ne tl 


tion a sunsiderable. i 
tion, too, 1s considerable, 1 


1 


large surface to the flame, and is 1 
as in gas-Stars, cooking apparat 


which a number cf 





iron plate, perforated with very smn 


influx supply of gas is only small, t 
quite blue, and the lightir ge effect, 
I think it may, for the samo reasor | | 


that the heat of these cooking and stove ( 
pecially with small flames, must bear an unf 
proportion to the gas consumed. If the supply of gas 
is increased with these burner arrangem: the tips 
of the little flames first become In 

the tap wider, the light envelope of the 1 

larged flame extends further downwards, but 


quite touches the head of the burner, tl 


tion of tho flame always remaining blne 

If, then, the burner causes a dimir ! ! 
by its refrigerating action, it may, 
ed, that this diminution will be ré 
ourners than with burners made of 
tor of heat. But an assumption hitherto: that 
| burners of porcelain or steatite possess 
over metal burners, has been contradicted 
petent practical authority informs me that | 
the only disadvantage of metal burner isists 
their speedier oxidation. 

This would lead to the conclusion that t 
diminution of light with a go90d conductor of heat, if 
perceptible at all, would certainly not be ce 
Only experiment could decide this. As it s 
ently a question of very small differences in br 
ancy, especial care was requisite in the cl ft 
burners, and I soon found that the ord 
sold in the shops would not fulfil my 
[wo precisely similar burners wer 0 ne | 
made of steatite and one of iron, whi 
sume the same quantity of gas with equ 


the tap; for, even with an equal consun 





a larger hollow in the burner, a different posit 

of the tap might have a sufficient eff 

sity of the light to entirely obscure t 

material of the burner I theref 

burners made, with ids of precisely tl 

and acireular hole in each bored with the san 

strument, hese burners were luted n to 

tubes of equal diameter, and tested by t t - 

ter under quite identical conditions 
The position of the tap remaining the sar the 


first observation showed that the iron burner 


;Sumed rather more gas than the steatite burner, but 


l. 93 





i not prevent the 


teatite burner be 





rT f Licht Consumption 
Wax Candles. of Gasin Litres 
dD itite burne 86 
r oe 
however, remarked, that the observa- 
r in this case, apart from the 
rs dne tot ordinary methods 
try, re rendered much more difficult by 
v ns, both of the mtensity 
g nsumption, during the 
istior This was evidently ow 
the burner; the consequent 
the siz f the aperture, and reduced 
th w t d, were variable ele- 
S rue gradually attain an 
l i ld still differ in every case where 
rn mption ed 


te these disturbing influences, the trom 
57° Fahr.- 


itial temperature by a con- 


vn to 15> Cent. 


renewed body of water, which was readily 


ng the glass tube that carried the 

: 
through a cork inserted in the top of a small 
inverted till the orifi« , of the bur 


t level with the tip of the bell. 


ped vesse x then filled to the brim 

ter, so that the n burner was surrounded 
te A tunnel tube above the vesael, and an 
e, al t] ipper layer of water to be con- 


ntly renewed as fast as it grew warm. 


of ‘which the result is given iu 
ble, were irried out by causing the 


s works here furnish a mixture of wood 


| gas) first to pass through a meter, the index 


v read per minute showed the consumption in 


readings of the gas consumed in 


flame to be tested were taken by setting a sec- 


is teller in motion at the moment when the index 


the meter pointed to a division; the position of 

lex was again noted when the timekeeper 
wed that one or more minutes had elapsed. For 
inst errors or unforseen chances, I 





1ys took several readings both before and after 
tl " ometer The standard was the light 
stearine candle, according to which the gas-flame 
ted in the movable disc-box: here, too, I 

vs, after the measurement, tested whether the 
flame sti sualled the candle, and in each case I 
several s tions on the photometer with the 

ne under examination. The gas pressure was in 


f 


erv case three inches of water. 


observations, including those 
n further below, were carried out in this mannor. 
rse, only those figures admit of comparison 


ich resulted from experiments immediately follow~ 


h other; for the quality of the gas, as was 
i by direct experiment, varied a good deal at 


ATITE BURNER IRON BURNER. 
( Gra ( n- Light in ¢ n Gas Con- 
I dles. umption in 
Lit Litres. 


' LD} ) 
t ( 0 4 0 17 °o) 19°5 
<4 9° 7 
La) Q- 
) ) ) 25 ) 
( ( GO 95°7 
) ) ») 
) ; ) eee | £{1°0) 
) 0°87) 42°0- 41°7 
) ) 10) 12°0) 
+ T 


to increase the flow of gas any 
is the different portions of the flame, in con- 


ngth, would no longer have beeu 
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equi-distant from the diaphragm, and any consequent 


the 
weak light of the flame necessitated its being pretty 





error would have been the more serious, becanse 


t 

































































a 
close to the diaphragm. 

The second and third groups of figures in the above 1 
a ble show at_a glance that the steatite burner hada 
decided advantage, as for equal intensity of light less 
In the | ¢ 
first group this is not so evident, and, in fact, if from |i 
the 14°6 litres and 0°12 light the proportion were cal 


gas was required than with the iron burner. 


it 
culated for 19°5 litres consumption for the steatite | 
burner, the result would be rather against it as com- 
pared with the iron burner; butif the figures ob" |, 
tained in the experiment with one burner are tested 
against each other, it will be found that they are n 

at all proportional, but that the light of very small 
flames is much below the figure that would be arrived 
at from a proportion based on the result of experi- 
This probably 
arises, in the first instance, from the refrigerating ac- 
tion of the burner, but the loss of heat by conduction, 


yt 
t 
i 
( 
ments with a larger gas consumption. 


l 
radiation, and excess of air is greater in a small flame 


than in a larger one, 


The results of the above table are more clearly 
shown if the intensities of light are considered as or- | « 
dinates, and the corresponding gas consumption as 
abscissa in a system of co-ordinates, the appearance 
with increased gas consumption being represented by 
acurve. The curve of the iron burner is much below 
that of the steatite burner. 

It cannot now, therefore, be asserted, that the ad- 
vantages of a slow-conducting material for burners 
are ‘‘altogether imaginary.” In tho above case the 
advantage was not inconsiderable, chiefly, it is true, 
because the iron burner was kept at its original cold 
temperature by artificial means. Of course, a burner 
acting without such a cooling apparatus would heat 
very quickly, and attain a pretty high temperature. 
That the disadvantage of an iron burner is thus much 
lessened, and that especially with a very bright flame, 
it might not exercise any very perceptible influence 
on the intensity of the light, is easily understood ; 
but I think my experiments have established the fact 
that there is a greater diminution of light with metal 
burners. 

The refrigerating influence of a matal burner may 
If a cook- 
ing burner, or metal single-hols burner, is closely ob- 


be shown in other very instructive ways. 


served immediately after lighting, it will be seen that 
In 
small flames, after burning for a short time, the con- 
densed water becomes mixed with tarry water, which 
rapidly increases toa considerable quantity if the 
A thick drop 
of tarry liquid soon collected round the aperture of 
the well-cooled burner used in the above experiments: 
and threatened tostopit up. But if the 
not cooled it gradually heats, and the condensed wa- 


a wet spotis formed close round the aperture. 


burner is kept cool by artificial means. 


burner is 


ter is again evaporated; a brown residuum from the 
dried tar remains, on the upper surfaee of the barner 
is a visible proof of the great abstraction of heat ef- 
fected at first by the burner. 

It has been already shown that a wire inserted in a 





flame disilluminates it to a considerable extent, but 
that if the wire be glowing hot, no such disillumina- 


e 


above what was absolutely necessary for the 


colder the intruding gas is, the more will the entire 
greatly increased. and even reach the intensity of the 
above hypothetical flame existing without the influx 


stream is obviated by heating it to the fla 
ture befure 


ould not, even in this case, be of the same t British Association of Gas Managers. 
ure throughout; as the impenetration of vell Continued from page 73. 
3; conduetion ans ‘radiation. would ea t} iter . on 
s conduction and radiati phideech WEDNESDAY JUNE 153. 
portions of the flame to lose most heat: the h « 
aaa 
mart would, therefore. be son vyhere abont t} nire . 
’ mewhet at t Mr. C. Woodall (London) read a paper on— 
fthe flame. If we now suppose cold gas suddenly to 
{OME EXPERIMENTS UPON POWER AND FUEL EXPENDEI 
nter at the bottom of the flame, it is clear that the | 8°M® **PPSIMENTS UPON I . 
: ; { EXHAUSTING GAS. 
rreatest diminution of heat will take pl ize in the lower ON EXH ING ( 
nterior portion of the flame; the hottest part is [It has happened at various times, but especially 
herefore, no longer in the centre. but must have | Within the last few weeks, that I have had occasion 
moved further up, nearer the tip of the flam: and opportunity to make some careful experiments 


| upon the power required to drive exhausters doing a 


+? 


mY) 
I I 


» all to 
tl ose } 


he temperature of which was previously only a little 


ive 


But the different pottions of the 


articipate in this reduction of heat, and certain amount of work, and upon the most economi- 


irts 
cal way of obtaining power. 
In offering to the Association the results of those 


] 


separa- 


ion of carbon would be cooled below this point, that experiments, I am influenced by a hope that they will 
8, entirely disilluminated by the refriceratir effect | Prove of interest and service to the members, and 
f the gas-jet, while intrinsically hotter portions of als » by the OLEH that there is so little pub- 
the flame would only suffer a diminution of light. The | “*"* d data on the subject. 


Beyond En 
1875, founded upon some experiments made 


an interesting article in gineering of 


nd 
> 
“<4 


ight of the flame be weakened, consequent 
oint action of all these 


upen the : 
he wor the Vauxhall works, and to which I shall, 


causes, while it will 


with your permission, refer in the course of my re- 
do 


it is hardly to be wondered at that there is 


marks, | not know of any such data. This being 


f gas, if the heat-absorbing effect of the issuing gas- the case, 
apparent in different gas works a vast difference in 

me tempera- ‘ A : 

| the piant pr 


sequently in the money spent thereon. 


it is allowed to enter t vided for driving exbausters, and con- 
[To be continued.] = . 
While my experiments have been made with three 





ferent types of engines, the exhausters have all 
7 


yh 


Hardening and Toughening Copper. 


the same class—viz., the ordinary rotary ex- 





hauster patented by Mr. J. Bealo, and subsequently 


With a view to commnnicate great hardn: tough 
. a iltered, and possibly improved, by several makers. I 
ness and homogeneity to copper and alloys of copper , ae 7 

2 . . know that many engineers who have used other forms 
so as to better fit th m for certain industrial uses i od Soares ’ 
. ow a | of ex ters, claim for them advantages over Beale’s 

Mr. W. E. Everitt, of Birmingham, takes oxide of . é 
it into that matter Ihave not had opportunity to 


managanese, preferably the native ore mmonly 


What I have attempted to determine is 


‘ 


. examine 
known as black oxide of manganese, in a state o s 


; : 7 the power required, with a certain standard type, to 
powder, and in the proportion of from one to six parts | . ‘ 
: P : , do a given amount of work, and I trust we may have 
by weight of the said oxide of manganese to 100 parts ; . 
: ; from members present some figures as to others, 
by weight of the copper to be operated upon. He i 


The character of fuel used in these trials has varied 


puts the copper and oxide of manganese together in- : 
I PI © 6 coke, and having each been 


; : : breeze 
to the melting pot, or melting furnace, and when the 


—steamicoal, 


. , . _|tried. As, however, in each,case, the result is stated 
copper is melted stirs the oxide of managanese well : ; , 
. , in pounds of water evaporated per 1000 cubic feet of 
ipto it. As soon as the dross and scum heve thor- : . : ‘ - 
bl if iri ; gas exhausted, tbere is no confusion in the tables ; 
oughly separated from and risen to the surface the ; : ; 
ith tina’ : Surface of the | while we obtained some useful comparative data as to 
melted metal, the copper or alloy is ready to be pour- oe 
7 , the value of these respective fuels to steam users. 


ed into ingot or other moulds. In treating brass he : 
1 a 1 vs 1 witl , “ I will now proceed to describe the plant used, and 
yroceeds as described with respect to copper, adding — 
' ired f as the method in which the experiments were conducted 
he requir ercentage of zine to the melted copper . ; ’ 
: : por re = 2 e melted copper. and, for the purpose of comparison, I will, with your 
The alloys of copper to which the invention is espe- 
sapan sty Pr sree, permission, briefly quote those already referred to as 
he : 
publ shed 
First, 


sed, the crank-shaft of which was coupled direct 


cially applicable are alloys of copper and zinc, but 
. 7 two years ago. 
’ | . 


1 18 also 


applicable to otner alloys, of which the essential 


does not limit himself thereto, as his inventio : : 
x nites ds ‘ then, a horizontal non-condensing engine 

| B ss 1 i was 
metal is copper. esides rendering copper and alloys , : 
PI oer Hoe. | to the shaft of an exhauster designed to pass 100,000 


of copper tougher, harder, and more homogeneous, 


: cubic feet per hour. 
the treatment described facilitates the rolling of all as ° ° . 
es > hsapabernase FalloyS) Secondly, a beam engine, single-cylinder condens- 
copper at a red heat, an ‘reby effects an econo , 
of ec pper asa t 1 heat, and there »y ef : ' in iriving two exhausters, each of the same size as 
» of time ¢ abo e rolling process. Copp 
my of time and laboi in the rolling proce PI in the former case (100,000 feet per hour), made by 
é brass treated ac rto the invention are ad- , ' , 3 
and rass tre ited according to the inve1 nare ad-| yecsrs. Burton, Sons, and Waller, throuvh a system 
mirably fitted for the manufacture of steam boiler , ra caste ei P 
tubes, bearing shafts or axles, axle boxes, sheath. | of geared wheels. The non-condensing engine had a 


ing for ships, and bolts and nails for the same, as | cylinder 
well as for sheet brass and brass wire. Although in | the 

practice he has found the native black oxide of mar yards 
ganese to answer well, yet he does not limit himself . I 


ik 


2 incbes in diameter and 24 inches stroke, 
beam 20 inches diameter and 30 inches stroke. 
s was supplied from a Cornish boiler 26 


feet long by 6 feet diameter, with a flue tube 3 feet 


f 























tion takes place. By the same rule, the diminution 


of light occasioned by the refrigerating effect of a cold 


Unfortunately, in this experiment, it is impossible 
to prevent the gas-stream from bevomirg heated also : 
so that the result, which entirely confirms what is 
said above, cannot be exclusively referred to the ces 
sation of heat-abstraction by the burner. 


the already glowing gases—that is, the flame—has 
been already noticed in speaking of the space between 
the 


As it is now also established that limin- 


the 


uit 


18 


4] 


ished by cooling ime, the same effect mnst also 
be produced by the freshly-inflowing gas-stre 

If we suppose that the flame could exist f r 
ment without the continual influx of fresh 8, it 


burner will cease when the latter is heated to glowing. | 


The refrigerating effect of the cold gas-stream on | 


the flame and the burner when compressed gas is used. | 


to the use of that particular compound of anganese 
as other oxides of that metal, or componnds whl th on | diamete nd a fire grate 6 feet by 3 feet, or 18 feet 
| being heated yield oxide of manganese, may be em- | superficial area 


ployed with like results.—Jron Age. 








Th trials lasted for ten hours each day ; the en- 
gines were used for exhausting only, the water being 
| Magazine of American History.—The August | pumped into the boiler by a donkey pump worked by 
| number of the Magazine of American Ilistory, (A. S. | steam brought from elsewhere. ‘The feed water was 

> 3 ‘ Y * rT awl re ‘ "OY a . ‘ 
Barnes & Co., New York, publishers) is delivered. | oarefully measured, and the water in the gange-glass 
I'he leader is a long, carefuily-prep red hist of th ‘ : 1s. t tl i t th 
. 2 , T ’ D1 pet tb ame lnée at the er as the com- 
juniforms of the American army, by Major Asa Bird pikes: aeela eh xs 
| Gardner, of West Point Military A 1uel . This | mencement ft the € X} riment. Phe fre was lrawn 
article shows extensive and patient research, recites | at the commencement of each experiment, and again 
| ae vonage + ee ee veras * 18, at its close, when the fuel remaining uaconsume/, as 
and the colors adopted by the continental army. ‘ . ; f " 
’ also shes and the clinkers, were duly weighed. 
(This magazine is one that should be taken by all) yyqj liagrams were taken, and the pressure of 
who desire to familiarize themselves with the tails | stean the boiler observed every half hour, and the 
of many points in our history which car be found | observat of the speed of m6 — checked by a 
: ' . ount pt ing throngh the trial. The quantity 
in more general works. For the your d for those |", ‘ ae a ‘ nega 
p Bae ; tT gas pas g was taken hourly trom the station-me 
of 1 mature years much delightful reading is here | tar y g r, xnd all possible care was taken to avoid 
presented in a form pleasant and agreeable Ep. | error in any direction. 
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Good Welsh steam 1 (Ballfa) was used on the 


day the condensing eugine was at work, gas coke with 


the non-condensing. 
The results obtained were as follows: 


Duration of trial...... SENG Hee ena eD eue-eeweaaee ean 





Average pressure of Steam.... 

Average speed of engine..... ........56- 

Average indicated horse power........... 

Gan BxRanaed Per DOUL. «0.056. csicesassduesavexsceee 
Vacuum, inlet exhauster...... * 

Pressure ontlet exhauster.................6- ie , 
Se RIE MI te va cava xcedumuedeneswaxiascdin’ cpa atwaeeals 


Fuel used per sq. ft. of fire grate area per honr. 
Fuel used per indicated horse power per hon 


Percentage of dirt............... ae deputestasars 

Feed water— 
Temperature............+.. nok seaned cine ianeeaa ae haer 
Evaporated, total..............cccscserss 
Evaporated per hour,..............+06 Sate Sere 
Evaporated per indicated horse power per hour 
Evaporated per pound of fuel............. 

Fuel used per LOOL cubic feet pusst . , 

Water evaporated per 1000 cubic feet.................. 


Indicated horse power exerted per 1000 cubic feet.. 


The same engines were again tested last month 
under rather different conditions. The boiler used 
was again a Cornish one with single fine, its dime: 
sions being 24 feet by 5 feet 9 inches, flue 3 feet di 
meter, with six 24 inch tubes 6 feet long within it 
Fire grate 7 feet by 3 feet, or 21 feet superficial area. 

The non-condensing engine had again to drive its 
100,000 feet exhauster coupled direct, while the con- 
densing e ngine drove one made to pass 120,000 feet 
per hour by wheels and shafting, the wheels geared 
two to one. Both exhausters were of J. Beale’s pat- 
ent, made by B. Donkin & Co. 

The results in this case were as follows 


Dusetine of nial. i a a alae il pe a 


Average pressure Of Steam...........eeeeeenes paeeeans 
Average speed Of ENgine...........sececeeeeeeeees = 
Average indicated horse power of 40 diagrams 
Gas passed per hour........ccsesereess 
Vacuum, inlet exhauster..............cscccesceees 
Pressure, outlet exhauster......... 
Total wc ee Pousti endunesdemteneawesie nen ; 
Coke used, less ¢ = rs, per r he Gy cessive ses 
Coke aoe per sq. ft. of fire grate area per honr. 
Coke used per ralicat d horse power per hour 
Percentage of dirt...... su dgunbévaceuasinn cakuatane ee 
Feed water— 
MRODORMIIG 5 xii fic inicakacsasecosad rev esseSiee 
Evaporated, total..... .......ceccccecsesees Rehiao 
Evaporated per hour..........0.cccccossesessveasee Ze 
Evaporated per indicated horse power per hour.. 
Evaporated per pound of coke...... iia iaawes 
Coke used per 10/0 cubic feet............... Seems 
Water evaporated per 1000 cubic feet............... 


Indicate horse power exerted per 1000 cubic teet. 


Power required to drive engine alone at speed given.. 


The largely increased weight of steam, per indicat- 
ed horse power, required by the non-condensing en- 
gine in the second trial over the first, is, I think, en- 
plained by the fact that the cut-off was the same in 
both cases, though the work was so materially varied 

A comparison of the ultimate results of the two 
trials s:ows (as would naturally have been expected 
that the power required, per 100 cubic feet, is, within 
ordinary limits, directly proportioned to the pressure 
on the outlet of the exhauster. 

Needing to extend the exhausting plant at the sta 
tion where these trials had been made, I determined 
to put downa much more economical engine than 
those we had beenusing. I, therefore, recommended 
the purchase of a compound condensing engine, and 
one of that class, of 30-horse nominal power, was ac 


cordingly procured from Messrs. B. Donkin & Co. 
The makers gave a guarantee that the consumption 


=> 
P 2°? 
8 
of steam should not exce: 
was putting out about 
in the boiler was at 50 lbs. press 
i how nearly this efficiency had been a 1 
Beam condensing with|Horiz I ( 
two 100,000 ex witl 
hausters and 
} gearil 
LO h 
28% Ib 
20+ revoluti 
OS.S0O0 cubie f t 
} Inche 
ts 11 
16 lb 
s'6 Ibs 
bs ~ 
l per « 
GO ce 
14,244 I 
494 { 
55 lbs 
9°2 lbs 
13 lbs 
15°1 Ibs 8 
Orvis } 
with the obj t of I ts 
before you, [ had a ( ‘ 
mad iast the et 
ser: be 
Exp § I] ’ 
Phoe G Wo Va 
m Ves i 
Class of £ Horizont 
sing; low pressure cylinder, stean 
ter of cylinders, 12 inches less 1- 
less 1-54th from gauges; length of st f 
inches 
Beam condensing engine Horizontal 1 Cond , 
and driving one 120,000 and drivir 
Exhanster and 120,000 Ex) 
gearing. ai 
10 hours 
36°6 lbs. { 
22°25 revolutions. 62°09 1 
13°56 
78,000 eubie feet r 
1°6 inches 
27°7 inches 
29°3 inches 8° 
1047 lbs S81 
> Ibs 6 ll Be 
7°7 lbs. 
134 per cent 
si 
75 degs. 
7592 lbs § 
759 lbs 1049 lbs 
56 lbs 14 
4 lbs. 
l 340 lbs. 1*7 
9°700 lbs 14° 
O° he lb 0°] 
13 indica dh power 24 indicated r 
j 
| ° 
| Boiler (new), Laneashir I 
viding down sides, and retur 
Dimensions, 22 feet long, 6 feet : 
tlues 2 feet 4 inches diametez prat 
feet (each grate was reduced fro: 
incnes in ié ngth, and ash pit } 
loose bricks to contract air spa 
Press reop Ste taken ever 
Bourdon gauges r 
i , ; 
i Mean of 21 readings “ : tt 
Duration of trial fi 
7°20 p.m.. 
Vacuum in cond 
Revolutions per 1 ute, t 
counter 
ndicate ! rsé-power developed 
Ir ated 1 
in bi gh pressure cyilnder (aver 
age of 42 diagrams, 10°37 | 








Ditt Ww pl ire 42 = .11°52 
S$ *§ 21-89 
Nag s taken from top and bottom of 


every half hour by four Richards’e indi- 


Water from Condenser. 
Initial te — rature of injection 
water, average of 28 readings...67°79 


to water disvharged from air- 
pump, average of 60 observa- 
GEGEN is vas sccrvenpeesinctevectcaccammnnan 92°170 
R f temperature in condenser. 24°38? 


ight of water over tumbling 
bav. 3 inches wide 60 obser- 


vations Re Wen eee e ee cy nee 2% Jess 1-32nd 


Me discharge per minute eae 334 lbs. 
} nds per indicated horse pow- 
DOF DANWUG. coves vccccevsesesvess 372 


2 Steam Jacket. 
Quantity discharged per hour... .66 lbs. 
se per indicat- 
1 horse power per hour...... . 3 lbs, 
Feed Wate 
Quantity evaporated during ten 
hoar Biddle 5666 lbs, 
Quantity evapors rated per hour.... 566 lbs. 
Quantity evaporated per indic at- 
ed horse power per hour.,......... 25°8 Ibs. 
Wuantity ev iporated per lb coke 


DABUGO sccccccccvecepsanccesrsenss 9°46 lbs. 


8 


water was pumped into boiler. Experiment 
nenced with water in gauge-glass as high as pos- 
id finished near the bottom, using in all 9°812 


hes in the ten hours. Feed-valve shut off. The 


ntents were calculated from very minutely-taken 
nensions of inside of boiler, and checked by feed_ 
in next day at the same pressure. 
Coke. 
Fair quality and size, weight per 
CHMIGNOU s fe yctusiesceocesinsvacassues 124owt. 
Quantity used in ten hours....... 672 Ibs. 
Less cinders drawn from fire.. 73 * 
——- 599 lbs. 
Do. per sq. ft. fire-grate per h’r. 2°85 ‘* 
Do. per indicated horse power 
DOP TOBE as secsessseevsaresyasisveiee oe Ela 
i of dirt and refuse not burnt— 
ss ciniccccsvnccesvascaueicns 20 Ibs. 
Re EE Re 46 lbs 





——.- 66 lbs. 
per cent. of fuel used. 


Re s.—Fires drawn at beginning and end of 
periment. Steam used for no other purpose. Al} 


Driving one 150,000 feet per hour J 
32 patent exhauster, with outside bearings made 


Messrs. B. Donkin & Co., by straps through a 
rt piece of shaft. Gas passed per hour, average, 


‘ubic feet. To absorb as much power as pos- 
, the outlet valve was closed down partially. 
Pressure on exhauster (average 

OF 2D: DOAGINDE: piversseccsxvieesecad 48% inches. 
Vacuum os " gio ee 24 inches. 





Total resistance to exhauster..... 51 inches. 
Coke used per 1000 ¢. f. passed. 0°82 lbs. 


1/ 


Water eva} ited per 1000 cubic 


Indicated h. power exerted ‘‘. 0°298 * 
Indicated horse power to drive 


s necessary to remember, when noticing the re- 
that the engine was working at a dis- 
>of the light work upon it in pro- 


ion to its power. As it was, the result was very 


iit me uow to call attention briefly to the 
3] sider worthy of observation arising out of 


to the power required for exhausting. 


king out from the results the item of indicated 


er per 1000 cubic feet of gas estimated, it is 





pled direct to Hrhauster. 
licated horse power per 1000 cubic feet at 29 ins. 


ree power per 1000 cubio feet at 38 ins. 
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Beam Conde 





ising BE gine drip ng Exhauster thir } 
Gearing. 
Indicated horse power per 1000 cubic feet at 29 ins. 
pressnre=()'174. 
Indicated horse power per 1000 cubic feet 
pressure—O0'2 38. 


t at40 ins. 


’ * ’ . * » ’ 
Compound Conde NSing E idihe drive iq Ex 


vater Bb 
tuUste) Oy 


Straps. 


Indicated horse power per 1000 cubic feet passed 
at 51 ins.—0°298. 
The same engine te sted at 26 inches—0°181. 

’ 24 inches=0'162. 
sei of the five experiments at 34 ins —()°199 
And from that average I conclude that, 
the constant of the engine, 


allowing for 
which would become a 
larger percentage of the whole as the pressure was 
reduced, the power required to exhaust 1000 cubic 
feet of gas against a pressure of 15 inches under aver- 
age conditions is equal to from 0°095 to 0°1 of an in- 
dicated horse. Of course, if the arrangements for 
driving are complicated the power will be greater, and 
where the exhausters are driven direct, without the 
interposition of gearing straps, it will be less. 1 
would again remark that I am here treating of rutary 
exhausters of the Beale pattern only ; no doubt some 
of the other 
again others may take more. On this subject we may 
hear something from members present. 

I turn now to the question of the most economica] 
way of obtaining the power. Taking out the item of 
water evaporated per 1000 cubic feet of gas exhanst- 
ed, the figures stand thus— 


Non-condensing, against 41 ins pre ssure. - 15°73 Ibs. 
Beam = -" 43 ‘ : saan 13.09 lbs 
Compound ‘‘ ef A Hi TS easu, (ed ae: 


I prefer, however, to take as the item fur compari- 
son the water evaporated per indicated horse power. 
Questions of gearing or straps or direct action would 


of course affect every engine alike, and the experi- 
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forms in use require less power, while | 


ments I have detailed show, so far as they go, to what | 


extent. ‘lhese are expressed, however, in the power 
exerted, and the steam used to obtain the power is 
the measure of tbe efficiency of the engine, This 
comparison stands as follows— 


Water Evaporated per Indicated Horse Power. 


Non-condensing engine.. socsccee 06°25 Ibe, 
Beam a dae re 56.00 
Compound ‘* aT A wkarekiaensane 25.00 


I leave out the second trial of the non-condensing 
engine, which gave 101 lbs, per indicated horse power 
for the reason already given. 

Now I have already shown that the average power 
put forth in these experiments amounted to 0.199 in. 
dicated horse power per 1000 cubic feet of gas ex- 
hausted, and that acorrection for pressure from 34 
inches, the average of my trials down to 15 inches, 
which is more nearly the average 
works, would give 0'las the power requisite per 
From this 1 deduce 


fiyures, taking for illustration a gas work makiug 50,- 


met with on gas 


1000 cubic feet. the following 


000 cubic feet per hour, and assuming that make 
maintained through the year. 


Water to be Evaporated per Hour. 


76°25 x O'1 x 50—381 25 lbs. 


56°00 x O'1 x 5O 


Non-condensing engine.. 
Simple si be 
Compound 


2SO (Mm) 


25°80 x O'1 x 60—129-00 ** 


Taking coke as the fuel to be used, and putting its 
evaporative power per lb, at 7*5 lbs. of water, the 
age comes out— 

No. 1. 381 25x 24 x 365=3,339, 
divided by 2940) 198°8 tons. 

No. 2. 280°00 x 24 x 365=2,452,800 divided by 7°5 
divided by 2240—146°0 tons. 

No. 3. 129°00 x 24 x 365=1,130,000 divided by 7°5 


divided by 2240-67; tons. 


750 divided by 7°5 


nd at 
the average pressares there, the consumption of coke 


For the works where the trials were mad: 


amounts to 728, 533, and 285 tons respectively. 
Assuming the coke to be 

comparative cost would bs 

No, 3, £40 7s. 

I need nardly point out that the saving effected by 


worth (2s. per ton, the 
No. 1, £121 8s.; No. 2, 
£87 12s.; 


the use of an economical engine is by no means cor 


fined to the diminished cost of fuel. The saving in 








boilers and water evaporated may fairly be set against 
the increased cost of the engine, but the saving in 
labor is a clear gain. In my own case that amounted 
to one-half, for we found, as soon as our new engine 
was started, that one man could do comf rtably the 
work which had fully occupied two before. 

On the question of fuel it is often urged that saving 
in that direction is of small moment on a gas works ; 
that the disposal of coke 
difficult, that the 
sale covers a wasteful expenditure. 


and breeze is frequently so 
better price obtained for a smaller 
With this view I 
cannot coincide: the quantity of fuel saved will be 
sold at the market price, and that should content us. 
should not be 
and I 


am often surprised to see how earnestly c ym panic Ss 


For my own part, I cannot see why we 


as pleased to produce cheap coke as cheap gas, 
strive to maintain a high price for their coke in order 
that they may slightly reduce the price of their gas. 
The former is purchased by as large a number of 
consumers probably as the latter, and those of a class 
to whom a low price is of even greater moment. So 
long, therefore, as the price of gas is within the par 
liamentary standard, I see no reason for studying one 
class of consumers more than another. 

[ have to 
way in which my figures have been pr 


apologize to the Association for the bare 
sented, and to 
express a hope that they may possess sufficient inter 
est to to excuse their dryness. 

Mr. R. O. Patterson (Cheltenham) was pleased to 
see that Mr. Woodall had 
the experiments recorded in Hngineeri 


incorporated in his paper 


in May, and 


had compared them with those more satisfactory trials | 


which he had subsequently made. 
that Mr. Woodall had not only given the 
meeting the results of his trials, but had worked them 


He was pleased, 


moreover, 


out in such a way that they would be of great service 


to the members in making their own comparisons 
When he (Mr. 


he had the honor to lay before the meeting on the 


Patterson) was working up the paper 


| previous day, he made some experiments with bis 


boiler, comparing results with those recorded in /n- 
gineering. It would, perhaps, be wearisome to read 


the figures, but he should be pleased to have them 


| inserted in the report, and taken as part of his re- 


Hournal, 


The water evaporated per foot of grate surface, he 
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found, in the experiment to which Mr. Weodall refer- 
red as having been recorded in Hngineering, was 2°86 
lbs. in the arrangement when coke was used for fuel, 


Mr. Patterson 


found the consumption of fuel was 1 27 Ibs. 


and in the experiment he made him- 
self, he 
of coke 


preat difference 
igation and question, 


He was not quite sure what gave rise to 
such a It would, however, be open 
to invest The consumption of 
water per 1000 feet of gas exhausted was, he thought, 
given in Engineering as 15°75 lbs., in the worst type 
of engine Mr. Woodall referred to ; 


im-jet which he, Mr. Patterson, had record- 


and in the case 
of the ste 
ed, the consumption was 19°18 lbs. in the one case, 
other. He thought, therefore, 


Woodall’s experiments went to 


and 24°62 lbs. in the 
the results of Mr. 


prove most conclusively that some steam engines 
were more economical than others, and than the 
steam-jets In use at the present time. 

Mr Morton (London) remarked that Mr Woodal] 


mentioned how his exhausters were driven in the first 
ank-shaft 


to the shaft of the exhauster, the other by the inter- 


two cases—one was direct acting from the ec: 


vention of an intermediate shaft and gearing. But 
he did not mention how the third was driven, and it 
ati be interesting to know what was done in that 

Mr. Woodall said he did not expect a discussion on 
his paper, an 1, in fact, had intended to offer it for 


the use of the Association in the way that Mr. Patter- 
d his tables. But he thought, upon re- 
flection, that it was a matter which might very fairly 


son had offers 


be brought before the meeting, in the hope that some 
wanufacturers, amongst the « xtra-ordinary members, 
might favor them with some particulars of machinery 
produced by themselves. As to Mr. Morton’s query, 
he might remark that he did state in his paper that in 
the third case he was driving from the engine by 
straps from a short piece of shafting. The reason 
why he did that was that he preferred to have one 
good engine, as being more economical than a num- 
ber, requiring both less attention and less fuel, 

Che President said the importance of Mr. Woodall’s 
not be 


paper ust estimated by the short discussion 














marks. (The following paper was handed in)— that had tiken place upon it. In truth, its value was 
~|Pheenix Gas Company: 
From Engineering heltenham Gas Company, April, 
May 21, 1875 

Boiler ........ is Sail es dreeisin ee wei orate 26 ft. "> ng b yy 6 tt diam Gall v. 16 feet long by 5 feet diameter. One flue. 
WIG. DOGG sg occ eccntsenssensvessesiess 6 feet by 3 feet 6 feet 2 inches, by 2 feet 6 inches. 
Gross fiue beating surface... 584 feet superficial. 270 feet superiicial, 
tatio of gross heating surface 

to fire grate area..... veccesmedl 32°44: 1 17°42: 1 

No No. 2 No. 3 

Coke } varnt TESA seeseeuskabaat 2,238 lbs 8,064 II 5,012 Ibs, 3,052 lbs 
Water evaporated Seana. , : 16,700 lbs £1,016 lbs 22,946 lbs. 18,218 lbs, 
Water e vaporate ad per > coke 7°46 lbs OS lbs t°57 lbs 5°97 lbs. 
Mean temperature of feed...... 62 deg. Fahr. 10- Fah 12° Fah. 46° Fah. 
Mean pressure of steam 364 lba. 52°6 lbs 52°2 lbs. 52-6 Ibs 
Ashes at end of trial..... 119 lbs. 04 Ibs 342 lbs. 224 Ibs 
Clinkers at end of trial........ ; 1063 Ibs. 196 lbs 146 lbs. 98 lbs. 
Ashes and clinkers in percent- 

age of fuel used................ 10 per cent, 8°67 per cent “75 per cen}. 10°55 per cent. 
Water evaporated per square, 

foot of gross heating surface} 

OG URN ac insksansbsgudieaxpucen { 2 86 lbs 1°27 lbs. 1°18 Ibs. 1*41 lbs. 

Joke burnt per square foot of 

grate per hour 12°43 lbs 33 lbs 4°49 Ibs. 4.10 lbs. 
Mean speed of engines in revo 

lutions per minute...... a ara RO 
Mean indicated horse power 91-90 
Consumption of water per in 

dicated h. power per hour 76°25 lbs a aes 
tras passe 1 per Eo cusacs ; 106,140 cubie feet 7,983 t feet. 18,847 cub. feet. 15.229 cubic feet. 
Vacuum on suction of ¢ xhaust 

OI rsp hcckevaxtinduvanaisaetipsneavene S OSS i 0°93 inches. 0°62 inches. 
Pressure on delivery side of 

GE GHROUREEL «vac cccscsscrcccess 8 inches 0°80 inchés. 17.09 inches; 
Total resistance to exhauster 41 inches 12°35 11 11°73 inches. 17°62 inches. 
Horse power required to!) 21°90 

exhaust 1000 cubic feet of - - °2063 HP. 

a Stan die , ) 106°14 
Consum ption of steam re-|21 9 x 76°25 

qnired to exhaust 1000 enbic 15°73 lbs. 18 Il 16°83 Ibs. 24°92 lbs 


feet of gas .... ...... eave i. 106°14 














bien neta ck 











Sept. 3, 1877. American Gas Vi 



































ght 97 



































yery considerable ; it furnished a kind of informa- This subject appear ve : t t mains, but there has not 
tion, the importance of which could not really be | ters on is matt ! } ! , ode of testing systematl 
yver-estimate t was; er consisting of practic seived anv atte r \ : 
over-eat mated. It wasa paper consisting of practical | ceived any att " pressur ther from the inside of houses 
statistics, aud would enable the members to study and of but one refer to it the public lar ps is most unsatisfactory, as all 
mpare notes, and see whether they could come at | Gas Liartina, It und that who have at iit; indeed, most trouble- 
‘ = = = ~ 1 . . ‘ . te ‘ he a we as sli- 
all up to the standard of the writer, who, it was welt | communication f1 ra ] vext 7 t xf itl be I sarge li 
2 7 ll ¢ besides which, if the district 1s at 
n ’ re f reryv exact exper 2 ar ws) re rt { 
known, was a very exact experimenter, whose results In 1851 I had t port to ny a. it is impossible to get through it in one 
might be accepted without any question whatever. | company, in the? hbori Y the hours of maximum consumption, 
But beyond all tbat, it opened up a wide field—the subject of distribution nd | ‘ } t pressures, then, it is necessary 
; 5 
: : é ; , ivy me ommunication wit! 
question of fuel for driving exhausters. It was not to | « mple te the wl ingel I ready m ins of commu! tion witht 
ns hme . themselves, that the pressures taken should 
5 re’ A f anestior ‘ ‘ rea were ere thy g t ‘ . ; ” : 
be considet as a question by itself There were | W th y I that the apparatus should be strong and 
sorrelative advantages and disadvantages, and the ad Aha , pi var re it it s ild effectually prevent any loss of 
: - 3 if made, will give time I t 1 “a yo - Aar 
ditional expenditure of fuel in some instances might d to | _& re should no possibility of danger from 
‘ quar to be given t the 1 1 ot SS ae 1 me ’ } ; he . 
be possibly compensated for in other ways. He was| matters in connection with n ; : ng left op oo roada, and ~a ste 2 uld 
h . : Epis oe hee : lerate or w far my patent stand pipe 
sure he express » feeling o smee , en he! tematizing the work of : : 
ire he e xpre ed the feeling of the mee ting when he oats teeta N eg i - i e. whicl gs now before you, and was described in 
said the Association were much indebted to Mr. “0 _ stone ar — Pipe ‘ Dal I had » honour of reading to the Associa- 
. ver there Was pt he nt} { 
Woodall for his paper. sige ts f \ ers to the requirements I must 
s S : : p : panies 5 ve 5 ‘ . nhica i ow r £ 7A 
Mr. W. J. Warner (South Shields) read the follow experienc t ' S vermin suffice it to say that a large 
t 1en I as-way only is required from the main to 
o” paper on iken at int : ? ‘ ; 
Ing paper on + en a I ve h 3 considerable—made proportionate 
the maximtm consumpt ol a ee a shing Tha i , 
PERIODICAL DISTRICT PRESSURE TAKING. we have been « d up R ” rs iron tubing. The jun 
’ ai Ber I | pressure-guage is simple and 
In the development of the manufacture and distri- | *° |} a: ra shige ¢ { ffectu nd cannot get out of order, being a bayonet 
bution of gas, the latter, during the last few years, a 92 : = neces 2 ibber washer. The gas must be 
_ making observations of the lr . 4 E , 7 .ar Re . . 
appears to have made the greatest progress. While | various parts of their district F efore the pressnre-guage tube or stat d-pipe 
irious parts of thelt . he arrangement of covers pre- 
in carbonizing, condensation, and purifying there has | 5 and 7 p, m. for several even I | : IBS ers { 
se. ying i f t nd liability to damage by being 
been little improvement, governors, main and service this ha aan Mnsaisensts % t} er one clpsing by its own gravity. 
: P snce in future per , : 
laving, meters, and public lighting have. in some re | ‘ : . . eci irrangement of the pressure guage 
g 
aor 5 D ; Jt will be observed that tl . th , a 
spects at least, nearly approached perfection. The| ard than the one | i i gi ch ran oo Oar: 
: a i b n . tir to clese connexion 
results of such improvements, too, are manifest Mine was a periodical tal 

isf in tl ran} } : i gas t sr may not be dis- 

more satisfactory supply, and nnaccounted for gas | 1 the paragraph lhe m 1 wrervi! 
. . ES ite . as lmportant to the yppan a 
considerably diminished Phough thus the distribu 4) “2 ran 7 + ie ; I ns f taking the pressures, as I have 
3 - : ‘ he cousumer. ha s t t I Rae a : a ais 
tion is improved, there is etill another matter that de-! periodically. The minimum 4 ed, are ale the trunk and leading — 
: / git. 3 pete : st before and after the junctions with 
mands our attention in connection with it—I should | is now becoming of more al ay 4 
: . than tl simul r ++ : nch 1 g those positions where the mains 
say upon which an assured satisfactory distribution is ere ft + tae Ey = - . : | ’ minis} the foot, top, and up the sides of 
, 00 aite Sell, On is Ul I ree } } 
entirels dependent a knowledge of the service or dis- : = look after ¢ for : ‘ 1 t principal streets ; and at the extreme 
i now look after the n 1 4s § 
tributory pressure of eech of the districts into which | testinys will be attended wit] | I dist 8 
a » : : | rn f entering these pressures into, as 
a town mav be divided. must now be dealt with as the test t I I] bef } ¢ i I ive! 
b ‘ : , efore you, a shee IDE give 
The pressure is the pulse of the syste ! fore | Power—by careful periodical testi A 1 t : ee. . ree ang eerie I gro, ~ 
é pressure is the pulse of the system, therefore th rovisions r lett to t | M he inspector for ¢ ch taking, trom which the work 
“ 2 1@ provislio as pe Lele i yal Th ] 
there can be no true regulation of the system without I : - eon ct 1 intoa book. Each stand-pipe valve 
; : A. Vernon Harcourt, April 17, 1 The G a , i , 
an intimate acquaintance with the pulse. The econ-| Light and Coke Company's Act nui h6G,, ae Pressuten’s an be compared With 
om F . 9 ; ~9 ST ther and the itial pressures, which can only 
omy arising from the improved condition of the dis-| 42, and 52), and the identical p1 pout , lated for tl ximum and minimum for 
y " es em ae : 1) , : eT nl e LO! ue tha ) nh “tit Ll lb iv 
tributory plant is considerable, but a more intimate ree 5 bez sigh << ete egy se ich of the four neasons of the year 
. 876, the Gas Referees are to prescribe tl to : erty i ? 5 
snewledge h ilse-bea , - ‘ ; My subject is not so attr re 20 sh, | 
knewledge of this pulse-beating would result ina be adopted for testing the pressure of gas supplied by My subj apts tg = — — } vn 
greater economy ln some instances, and an improved | the company, and the number of the times of I nk it must s as iggestive one, as — o <r 

‘ : ; ’ : listrict re the work 1ever 2; 
consumption in others. It is remarkable that this | tae average of all the testings of | { ake nn 5 ie pene t al 

. . fe¢ ssured bere 1S ¢f abe af a £ igs 
matter has received so little attentior ] + ;, | under this Act from midnight to sunset, and t ve ak : ads scapes nig ogy = 

§ f lie attention, as almost in oe 5 P I of this Association—which the Association 
\ “aA tial age of all the testings of pressur: n ni ; . 
r ry gas c 4 l 1 Yt] 2s £ re res a. . . é re not we ar Fa % sTh- 

ery gas works the initial pressures are well regula- | , ight shall be deemed to r é (he) * : 1 l, if not eng ndered to supply, as effi 
ted and governed by delicate apparatus, and the pres-|ing each of these peri \" nd economically as ger none the phe 
= } : ’ ta « mitted to their care, without regard to thei, 
sure faithfully and continuously recorded and regis- | Whether during the period fi ; ¥ paererdi, at 1 ” 
. > or during the period from sunset I , ae, oS ee 
tered; but these initial pressures should be deter- , a : 
supp led by the compal I t ed 
mined by a chart of the service pressures through the | ,¢ ,, pressure less that P 4 VW Vouth of January 
whole period of lighting. ‘he necessity for this will | the company shall forfeit a = 
be obvious upon a moment's reflection of the varying | © ch statioz, in respect of which t 1S¢ 1366 L867 
; : eS : ault.”’ The minutes of ev \ anges nibs 
conditions of lighting througb the year. hus, ina raul - The u ; I Jan’y 8 Jan’y 11. | Jan’y 5. 
Gas ( mipanies Bill, 1875, s stand 
district with large works and factories, and mains of | of a system of takin: pressures a Pipe 
scarcely sufficient calibre, an alteration of pressuré | whole of the ramifi the . Valv 
} : can 7 re & lOtb LO 
should be at once made upon the closing of the facto- Phus, question 7512 1 ( y N : med the S LOths 
ries at fiv r six o'clock in a lar mmercia; | 2#Y> 2 the absence of plaint | “Bh ig en Endy 
es i Oo Sl CLOCK, 8O M arge co erclé ‘ = } = 
: ; Eee earl | which Mr. Keates answered [cat i g iInch | & (Inch.| & (Inch. 
town, on the closing of the shops in many cases, @| reason for that: I thir t 1 f — —— 
change of pressure may be made with advantage; but taken. Ag Di P 
3 . . eel) > 1) 20 20 
such changes can only be made through a familiarity |}! 35 desir .ble that me ¢ k 2 2 2 
; "| the company as reg rds _ the es P.M P. M. P.M 
with the pressures distributed over the whole ot the — ae I ‘ ‘ { 1 F 19 IF 7 
. ble plau seems to be that the pr ! t \ n stre ( 8 15.5 If 0 17 
listric 
adistricts, from tline to time, at dift t | 
I think I may venture to use the name of Mr. Foulis | tor appointed for the purpose chose in Lg |6.22) 26 jo." LG 
in connexion with this s ibject, I believe he is so t1C. Again a mn) = : 463 
thoroughly i 1 with the importance of attend gentleman, I need n idd, of t isd H 16 15.25 15 15.20 14 
tl I vol mpressed wit ne orté *6 OT atlen , , ; ’ > r , 
= AR , gets gas matters) says 1 belie | é ) 14 (5.80) 15 5 - 
jug to the pressures bevond the works, that he con- | tested not at anv fixed stati . ( 
templates a thorough ganization of this work, em- | in the district. 7 
. ‘ Vs 1a f the 1 t 
ploying men specially for it; and the beautifully com hus far for the princi sf 
P . . hy to have aris¢ in the ¢ i é 
pact governor which I have the priviege of placing . vs (7311 tT Bs wal i g f ised for minimum pressures. 
before you was designed for the better regulation of ” an € ‘ 
district pressures. upon t : e] Mr. Warner had dealt with a 
; , , t in } - t He | been personally ac 
Again, consider the changes that take place in every pechecrtge. “i ey 
. “ | randum I : é ny companies in which balf a divid 
istrict from extensions, opening and closing of new| ts he f } t t of such simple means 
works, ete., and the importance of the subject will | certain | 1 a } ted I were matters 
: 3 : ; | Phe ; 
apparent. But, beyond these disturbing causes and ve no assul é t ssure oe eer . pase yh 0 
‘ Z t tnnlated in I I red for war i ine regu la- 
the change of seasons, there are ose arising from | S@PWatee ih : P f : 

} . near the junction ther rent parts of a district was 
stoppages by naphthaline, sinking of mains, and neg | \j,, -pipe I me places there would be perhaps 
lected or forgotten syphons, which can be detected) mode of testing syste r four time 3 mucl : wanted, whilst 
only by the pressures being taken thoroughly and conditions of ci Apcenscass sae raiecenae’ / ae a 

oe" } ’ " From our ow! actical [ mplaint 1 annoyance Mr. Warner de- 
systematically over the whole of each district; and : ; “ } =? ‘inn 1 bh 
} : , 1 endorse the evide r th Be ne ee peer hNres before the 
such ig 2e8s to f li complaints, t stermine I 
sen is necessary to forstall complaints, to determine | own purposes we should have the | e | As nD 
initial pressures, and to adjust district governors. pressures over a whole district, t i res | continued 
\ 














) ~ ' <a ra, Cire es te ‘ Ng Qn 
95 L27¢ rf pis s_ inl sore : Sept. by I? 77° 
ry to physical and chemical laws, are rendered (5 we; i F 
possible and easy. ‘the Utica explosions to the con Cas-Hight Intelligence, 
+ ; — r | oe = = 
ling 
rhe } ed 1 ler n t use alittle old ‘ . 
: tas : United States. 
process, ] hmetic, in examining this discovery eine : . hiof Bnai 
of G. S. D. asf “wn PrersonaL.—Mr. William King Esq., Chief Engineer 
— of the iver ( ras-Lig ) Vv river F he 
We t ss ven thousand grains (or one pound) | ® the Liverpool Gas-Light : ompany, anniv 1 by the 
of steam consisting of 778 prains of H. and. 6222 White Star steamer Germanic, on last Saturday, and 
’ ’ , > 4 stale UE ef E , va and, o— . : , 
A. M. CALLENDER & CO., O. maki: when converted into gas, 21 will spend a few weeks visiting points of interes 
} : he United State 
. ( f : Ei. 1 104 cubie feet of O, or, to make the United ates. 
00 eul t of S, « ynsisting of 66 cul ic feet of H, Sancaat 
J 7 ¥ , r ™ . . > a ’ . n . > ~ * ‘ = v6 Sw ry 
icditor—G. WARREN DRESSER. jand 34 eul et of O, would re juire (35.10 three and Repuctne THE Prick or Gas.—At a meeting of 
| one-tenth pounds of water | the directors of the Metropolitan Gas-Light Co, o° 
p We tal t ficures of G. S. D.’s astontshing New York, held August 23d, it was resolved to reduce 
UBLISHED ON 17 » Th p I : ; - . saci we f ro 
é MACH Mon of a water gas, where all the O present is the price of gas to consumers from and after the firs‘ 
At No, 42 Pine Street, New York, that foul CO, amounting to thres per cent! This | Of September next, to the following prices, viz. : 
i | f tated by G. S. D. as follows: Consumers of less than 30,000 cubic feet per month 
rnts is a recognized oft if : $2.25 per 1000, 
LI T., HEAT ; What becon of the O which in the dec ym posi- : I é ay 
LIGHT, HEAT, MINING S [tion of the water should by all former precedents, | Consumers of 30,000 to 50,000 cubic feet per month, 
WATER-SUPPLY, ED I te C and form CO. / hich has tirely dis- | $2 per 1000. 
VENTILATION, SA vl \ D i the gas, except to the small extent men- 
GENERA i SCIEN Utinizine AN Exectric APPARATUS.—It has been 
We also take it that twenty pounds of carbon are | discovered that the wires of an electric apparatus used 
required to produce 1000 cubic feet of water gas, or| in Providence, R. I , for lighting street lamps, on be 
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@ orrespondence | 

| 

(Correspondents, in all cas s 2] 
cations with their name f “ 
ation, unless desired, | D. 
G. S. D., the Great Water Gas Chemist! A | 

Wonderful Discovery ! 
York, August 27. 1877. 

Mr. Editor: A communication b- 
tific paper of this c'ty, 1A writ- | 
ten, evidently, by a] ig 8 
D.” in which it is st f n | 
water gas shows but th per cent. of CO, and twe1 
ty-five percent. of CH Nothir | P | 
balance of the gas, bn be O. j ha 
bly, mostly H. = It cessary 1 
readers that no CO trace f 
the previous claims of G D., ist I tex 
esting process. 

Toa ‘prejudiced reader, and I t 
understand,” a classif pt by G. S. D., it 
would appear that t! t fa water 
gas at all, but rather l nd 
coal gas, very disti st | thr 
a hot gasoger and 1 a 
chemist G. S. D. ex) § 

77 The fi t «¢ + 
chemist whose nfl : 
high temperature ¢ r 
©), forsake itande f 
H to form CH f 
the mar . } 1 
tion of gases is 
the O in ‘ 
must be) ur til in the it 
combines with its dt r H to 
form water.” 

Now a ** prejudi t iit 
say that the namek ( ‘ ‘ 1. 
and never m le the ns 
no man would, or « aC 8 { 
gled together, j t r 
tions named, ar t 
books say, and | 
reevil 
judiced reade1 t I pr 
cess, things before c red imy and con- | 


j}per G. 8. D., { 


two pounds to the hundred eubic feet. It is relaly a 


ittle under seventeen pounds to the thousand, but 
the ronnd figure is near enough, it does not do to fig 
ire too sely with these great discoverers 


We take as true, simply for the sake of argument 





t i very of G. S. D., that the O, uncombined with 
Cc I nes with the surplus H to form OH,. 

We are now prepared to show that the discove- 
ries of the great men of the past and present, have 
been e¢ iby the eminent G. 8. D.,. as fo'lows: 

G. S.D tarts with (1 LOO enbie feet of gas, or 

ibic feet of H, and 34 cubic feet of O: now by 

per G. S. D., only three per cent. of O is found 

ft th ecomp sition by means of the incandescent 
carbon, and this in the form of CO. This leaves 


thirty four, less three, or thirty-one cubic feet of O to 


»ounted for. ‘This thirty-one cubie feet of O, 


be ace 
combines with the surplus H to 
form OH,., or water. It would 
bic feet of this surplus H to combine with the thirty- 


one cubic feet of O to form OH. 


Now G. 8. D., if an ordinary mortal, would have 


left, from the 100 enbie feet of gas started with, 
Hydr gen 66—b62 4 cubic feet. 
Oxygen o4 l 83 eubic feet. 
or seven cubic feet of gas in all, the balance being 
ter. One might exclaim here, that this must be an 
| eX} sive method of making gas, to waste 93 per cent. 
fon st 30 de, by reconverting t into water: 
but this is ** prejndice.’ 


But G. 8S. D. not being an ordinary mortal, discoy- 
cubic feet of 


ers that from 100 


gas, weighing three 


require sixty-two cu- | 
{ 





ntilized so that any policeman, wherever in the city 
he may be, can talk with an officer at head-quarters, 
by simply stepping toa lamp-p: 1 attaching to 
the wire a small telephone which is carried in his 
pocket.—C mmercial Advertiser. 

Consumers’ Mutvat Gas Company.—Notwithstand- 
the fact that Mutual Gas Co. is 
not so regardful of public convenience as it might be‘ 
Whe- 
ther it would do so if its affairs were laid open to pub” 
Its ex-presi- 


ing the Consumers’ 


lt appears to solicit public favor successfully. 


lic inspection, is at least questionable. 
dent having sued for only ten thousand shares of stock 
he never paid for, and mutterings of similar discon- 
tent on the part of other ‘‘ bonus” officials being 
heard, the inquiry is suggested whether any capita] 
stock of this 
paid for, or if it is all of the ‘‘ bonus” character, 


‘* mutual” concern was ever taken and 


These are questions the answers to which might serve 
to enlighten investors who are now asked to come up 
and buy the Consumers’ Mutual Gas Company first 
mortgage bonds.— Baltimore Bee. 

A Gas Question.—At a late meeting of the Board 
of Aldermen of Jersey City, permission was granted 
to the Consumers’ Gas-Light Co, to lay pipes in that 
city. At the next meeting they were required to file 
$2 
served on the projectors of the new company, issued 
at the instance of the Jersey City and Hoboken Gas- 
Light 


5,000 worth of bonds. Now an injunction has been 


Co. It requires the new company to show 


}cause on September 3rd, in the Vice Chancellor’s 


nd 1e-tenth pounds, and two pounds of carb on, he} 
Ss made _1V ) cubic feet of gas Sp. gr 575. we ighing 


21700—1546 4- 145) 


third pounds, also— — — 


7000 
tn nd eighty-three hundredth pounds of water. 
certain matter weighing five and 


in all, he has made from it other 


ven and one tenth pounds in all. 
I differer between what G. 8S. D. starts with, and 
and three one hundredth 
ise of forty per cent. in weight, 
t] , or has be created by the 


ViZ., two 


Cons iently the maxim, Ayr 2 ) thil it, no 
ontfronts the experimenter; G. 8. D., has 

Now, Mr. Editor, 1 
your ‘* prejudiced readers, 
j iracter of G. S. D., will b 
rt of his 7? Yours, 


ay Task, how the opinions of 


those who are not 





already 
affect- 





The great ooal mine of 


Chi 


years, has been found 


Chill. 


Tori ZY 


Los 


uuquernes, 1D li, which has been 
ii in future 
ish capital. It was abandoned at 

he Chilians were in tion. It 

then fille p with water, and an avalanche slid into 
und over it, and for forty years its whereabouts could 


not be ascertained 





insurrec 


Court at Newark. why the injunction should not be 
perpetual.—Newark Daity Advertiser, Aug, 24. 

(It has been intimated that the head center of this 
opposition gas movement in New Jersey, will be found 
in extremely hot water ere long. We ali know what 
is meant by ‘‘ Jersey Justice,” and that it is no smal} 
matter to be indicted for perjury overthere. We un- 
derstand that, before pipes are laid under the North 
River to supply this city with gas made in Jersey City 
some interesting developments are to be made in the 
New Jersey Court of Chancery, that will not only 
postpone this engineering feat, but may seriously 
compromise the character of its engineer. We shal! 
keep our readers posted. 


Great Britain. 

THE VALUATION OF LIME AND GAS LIQUOR, 
Sir: As you appear to be inundated with claims o 
originality for the simple means of ascertaining the 
amount of ammonia, whether fixed or othé rwise, in 
Ras gu 


I have 


yr, I may mention that, for the last 35 years, 
had in constant use a similar apparatus for 
testing gas liquor; I, however, 1sed it for another 


and equally important purpose—viz., for ascertaining 


the value of lime; that is, to what extent it was pure 
| lime, and also for ascertaing the amount of caustic 
i 
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Sept. 3, 1877. 





ime left in lime after if has been taken ont of the were conducte 
purifier. by M. Deville, and 
The action was very simpli Take, say, 50 grains n a laboratory witl 


of the lime to be tried, put into a flask with some to hold the expe! 


water, and, say, 150 grains of muriate of ammonia | they were performed th ay 
Heat the whole to boiling, and collect the ammonia allowing precise calometric 1 
given off into a veasel of cold water. Then, by means tage of beins ib] 
of a solution of test acid, the quantity of ammonia is combustion are modified 
arrived at, and by a simple calculation the quantity be carried to 3' > aty 
of caustic lime In order t } 
In these days of lime purification, the value of : 
. n 1 , sure upon the I 
lime is very important, as well as a knowledge of the seat aces 





amount of lime left unacted upon in the purifier’ 
June 30, 1877. Pe a ae maintained duri 
—Journal of Gas-Lighti 





quently » Gg 





mounting to ! 
vided 


Chemical and Scientific Repertory. "ins apparatus empies 


and reservoirs for t Or 
’ -_ ; had movable cylind nd 
Coat.—The production of coal is increasing. sy S : 
... , leather packings wet vel 
comparing the statistics of tonnage of this year with , 
F yr glycerir wl I 
the same time of last, the anthracite shows an increase 
and prevented its regury 


of about one quarter ; bituminons, for the same time | o. : 
; coated with caoutcl 


directed into either the 


jnto the cylindri 


a decrease of aboat 1.240.—Dolytechnic Revie 


4 


Watrrproor LEatHER.—Melt 1 litre of boiled lin. 1 had 1 
: i i iron, and had been tested to 
need oil, 125 grammes of suet, 46 grammes wax, and 
The laborat ry apparatus 
der, banded, and h 


atmospheres. Tour apert 


3% grammes resin together over a slow fire, and apply 
it to the leather with a brush while warm. This com- 


position keeps the leither very soft. The English 4 é é 
fishermen have long been using it. They can remain its heignt, les ge ace 
in the water for hours ere it penetrates through the for the gas; 2d, the evacuatu 
leather. The only thing new in the compound is the | ™' scot and, ith, a | ‘ ao: 
addition of wax and resin to the fatty matter. — Bay, | U°™ inside. Within this cyli 
Ind. und Gew. Blatt. vol. xix. 212. ee Serre 
a ale. one gallon, either lamps or 
FreNcH Birackinc—Twenty ounces ivory black, six- could easily be | 
teen ounces New Orleans molasses, five onpces lin- pressed by a sencaningnstea 
seed oil, one ounce sulpharic acid, one-quarter ounce rs ieeineted oli ™— i ys 
indigo, one-half ounce of mucilage; mix the black Ways BORE CARES 


described, the brightness of 


and molasses well, so as to get out all the lumps; 
increased pressure of the 


next add the oil; then by degrees the acid, and as 





1, x iol nt 5 ty 
C 3 i 3 ame. whicnd ll @ ati 
much water as may be required to form a paste. of the flame. wh 


and slightly blue, becomes wl! 


BurNING PerroLeum Unper Stream Boriers.—Suc- 
smoke fill the apparatus, ar 
cessful experiments have recently been made in Italy 3 « 
" - | evacuating cock. 
on a method of burning petroleum under steam boil- 


ers, which consists simply in pouring the oil over a 


thin layer of asbestos. The petroleum burns with in- and, when the experiment « , 
tense beat, while the asbestos, being incombustible, found highly carbonized 
is not affected, but serves as a means of retaining the | “ me meompiete, f0% 
oil and acting as a wick. During the experiments wlegialbars. 8 saad 


on of the carbureted ¢ 


1 , 1¢ 
sheets of paper placed beneath the furnace were not : 
ay : : perature of the flame but 
injured, although the heat from the oil above was 
client to burn a red-hot iron ! 
most intense 


The brillianecy of the flar 


, ‘ : seem to angment der j 
RECLAMATION OF THE ZuyDER ZEE.—Active prepa ; 
R With a vilole I | 
rations are going on for the commencement of the 
S some hted W nay 
long projected work of draining the Zuyder Zee. A, , 


dam nearly twenty-five miles long is to be carried 
across the gulf, and upon this pumping machines of 
10,000 horse-} ower are to be placed, capable of dis- 
charging 6,500,000 cubic metres of water daily from 








the enclosed sea. It is estimated that the work will An alcohol 
occupy sixteen years, ar i that it will cost 335.000.0000 f cotton. 
francs. ‘The scheme, if completed, will form one of ee : 
the grentest engineering feats of the world. It will ; 
change fishermen to farmers, and redeem the long CTe#sed. Under 
lost acres from the fe ix, while the cities that have | ted white light as 
for centuries been buried may come to light also A Wax candle : its s} ru 
Engineering Netw v. 212 : 

Mgtleere g Ave 6. 1V. 212. ex] l d tt le 

D lone Vis é 
Influence of Pressure on Combustion. The sulphide of 
BY L. CAILLETET. is flat f 
(Translated from the Comtes Rendus of Febraapy 22% 1875, for a5 
the JOURNAL OF THE FRANKLIN INSTITUT! y Z j 
le neineer she ood 7 } 
Chief Engineer Isherwood, U. 8. Navy. the laboratory apparatus, 8 
eee snes drogen, but tl 

In a communication made to the Academy in 1868, arrangement +} . 
M. H. Sainte-Claire Deville developed a complete 
plan of the researches commenced in his laboratory "£1 prod : 


want of oxyge 
iating K, 

| other candle place 
The experiments forming the subject of this note | ratus, 

‘ 


at the Normal School, and based on combustion under 
pressure. 


American Has Zio 


The flame viewed across tl 


but very soon the phenomena cl 


99 





ogen produced from being driven back into 


ission of the compressed air: but 


periment did not succeed, owing, doubtless, to 


with which the acid attacks zine under 


the dissociation of the carbureted 
the wax candle, and the appearance of the 


examined, show the temperature of the 


n to have increased with the pressure, but 
great degree. 
brilliancy assumed by the alcohol flame, as 


of the flames of sulphur and of 


f carbon, show what intensity the 


S Trays can acquire by increase of pressure. 
the chemical rays have a greater activity with 
pre re was establixhed. For that pur 
of flattened tubes containing phos- 


nt bstances were joined to the bottom of a 
i box, placed in grooves or guides before the 
f the laboratory apparatus. These sub- 
been selected in such a manner as to give 


f the spectrum when exposed for a mo- 





rays of t sun It was discovered that 
1 phot were not influenced by a 
fla became luminous when the pressure 


1; and that thosé which were influenced bya 
t ordinary pressure, became more splendid 
lucing that flame was burued un- 





— 


New Theory of the Solar Spectrum, 
ENTIFI DISCOVERY BY PRO. H. DRAPER. 
-_ 

the American Philosophical So- 
1 in this city, Friday evening last, Prof. 
Draper, of New York, read a paper on his 
Oxygen in the Suan by Photography, 

n a new theory of the Solar Spectrum.” The 
nes of bright lines of bands in a photograph o 

iv spectrum with the oxygen lines ina photo 

1 spectrum of air, was clearly shown b 
graphs accompanying the paper, and fully se 
the text. It is not practicable to explain thi 
wspaper report except by reproduction of the 
raphs themselves. Perhaps the following quo- 
from the paper of Professor Draper will give to 
key to the nature of the discovery.” 
€s vght lines or bands in the solar 
ind does not give dark absorption lines 
et We must therefore change our theory 
r spectrum, and no longer regard it merely 
yntinuous spectrum with certain rays absorbed 
layer of ignited metallic vapors, but as having 
ht lines and bands superposed on the back- 


1 of ntinuous spectrum. Such a conception 





to the discovery of others 


non metals, sulphur, pbosphoroas, selenium, 


bromine, iodine, fluorine, carbon, etc., but 

nt for some of the so-called dark lines. 

ding them as intervals between bright lines. 
st be distinctly understood that in speaking 
spectrum here, I do not mean the spec- 
t any limited area upon the disc or margin of 
spectrum of ligh from the whole dise. 
f the sun upon the slit of the 
employed the beam reflected 
the heliostat without any con- 

iy be considered as three-fold 
nes or bands in the solar 


t certain of these lines coincide 


{ known oxygen lines in the spectrum 
the electric spark; and third, that 
t ( I de with the lines ef the 
ble to nnknown substances. 
f oxvgen has not been dis- 


its existence might have 

on purely the tical considera- 
restial chemist y; the nebular 
t that that element makes up 
ter ol the hoObe, One third of 


eartb, and one-fifth of the air, 
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Profess r Barker, of the Universi 


who was present, said that he 


as the most important contribution to solar phy 


made in America, and the most important anywhe 
since the discoveries of Kirschoff,— 7 )? 
Rericw 





Mechanical Stoking. 


A paper was recen 
neers by Mr. J. Walter 
Firing of Steam Boilers. 
the disadvantas 


that so far back a 


out some of 
obse rved 


was proposed. 


In 1822 Mr. J. Stanley invented a stoker wit] s] 
jng rollersa single horizontal fan, to wl sd 
he added rocking fire-bars. In 1838 Mr. Ju pat 
ented his first stoker, and in 1841 he invented the 
endless chain of fire-bars, modifying it again in 1842 
In 1863, Messrs. Wilson and Smith brought out their 
furnace, in which the fire-bars we made to trave 


backwards, carrying the fuel from a hopper to 
back of the 
proved upon by Messrs. Vicars and Smith in 186 
In 1870 Mr. Dilwyn Smith patented his stoker, in 


which the fuel is fed on to distributing fans revolving 


grate, an arrangement which 


horizontally. This arrangemeut was improved upon, 
d 5 i 


in 1870, by Mr. J. F. Deacon. F litions 
were subsequently made by Mr. 'T. H 

In the Henderson stoker the supply of fuel is ef 
fected in the same way as inthe Dilwyn Smith ma 


chine, but the fire-bars are made to move b) 


imp 
gear connected with the stoker. Every other baa 
rises and falls, while the rest slide to and fro, the ef- 
fect of this action being to clear off the clinker Phe 
Frisbie feeder improved by Mr. J. M. Holmes is for 


slow combustion and intermittent feed The coal is 
thrust up underneath, and in the middle of the fir 

s0 that the gases evolved are consumed on passing 
through the incandescent mass. ‘This stirs the fire 


and propels all clinker to the circumference of the cir- 
cular revolving grate. Mr. Holroyd Smith's ‘‘ Helix” 
fire- feeder gives a continuous feed frow below 
means of a screw working in a casing connected 
upper side with a trough which takes the place 
or two fire-bars.— Jou siety of Art 


bw 


at its 





r. So 





“The Mississippi Jetties.—Captain James B. 
Eads has made a lengthy report to the South Pa 
Jetty Company, of St. 
the entire operation at South Pass since t} 
tpt 
Our works were begun two y« 


SS 
Lonis, which covers a most 

} 
word 
The result, as stated by C 


has begun. in Eads, 


is as follows: ars ago in 


ind h 
necesarily ‘@istribtued the regimen govering the 


an unused outlet of the Mississippi river, ve 
ver- 
flow to the sea by an enormous volume of water; but 
theories upon which they were based have been fully 
vindicated by the the results produced, and it is now 
success will reward 


manifest that entire and complet 


our labors. Captain Eads, in his report, claims | 


across the sand bar at the mouth of the pass the chan 


nel is 20 feet deep and 200 feet : wide where previousl, 
the depth was 8 feet: that over the shoal at the he lof 
the pass the channel is 20 feet deep and 4 feet @_ 
where previously it was 14 to 15 feet dee; that f s 





2.000 feet there is a depth of 28 feet and width of 3 
feet; that the Gulf carrent will pre y form 
ing outside the jetties. He says in « 1 Final 
yy, I may add with absolute certainty t this ¢ 
system of works 1s now so far t that 
nancial difficulties can intervene toarrest 

of nature which are constantly operating to « ree 


and pertect the desired chanr through the he 


Polytechnic Revie 





Electric 


iron-clad Alexandria,” supposed t ‘ 
afloat, has an electric | my tac] 

The Polytec says the cost of the mp and tl 
cessary electric apparatus was £1,000, a sum wl 


seems enormous at first, but does not ap; very 
extravagant when we reflect that it is proposed to pror 


Illumination at Sea The English 




















limited, the facilities of the railroad company not be- 


ing sanfficient to meet any 


I extraordinary demand upon 
Che difticultie 


them. s in the Cannel mines of the 
Kanawha which has caused a cessation of sh pment 
from that quarter since June, have been met by the | 


mines from Pennsylvania, and it is 





> may be « xperienced in 
that section Cannel suppiles are Dow regularly com- 
ing forward to Richmond. 

Arrangements has been made with the Pennsylvania 
Railroad, ar 


1 Baltimor 


e and Ohio Railroad Company, 


by v the pr t freights on gas coal for the New 
Yor t, have | xtended to March lst, 1879, 
thus setting at rest all fearsof higher prices next year. 


zas companies in New Yerk and vicinity 





have availed themselves of this management to pro 
\ f Dy for the extended ne, at the 
I W h have bee con lered 6 sat 
Re Prov | rt é New Y 
l the principal New England ports—prices I 
al at abov - Shi a discuss of 
t } rn les ‘ t Ha x, lead 
l newal of the Recipr ty Treaty 
these ¢ me sam pron they 
f 5 Being entirely independent 
fy rar ‘ ul compani ire not ham- 
pered in making their prices; the removal of th 
present duty would admit these coals into New York 


Long Branch 
Peoples, Jersey City 
Peoples of Albany... 


Pe op 


Perth Amboy .. 
Rochester, N. Y 
Richmond Co., S. I. 
Woonsocket, R. I.... 
Halifax N.S 
Hamilton, Ontario... 


San I 
Co.. 


‘Y 
5 


les of Baltimore 


1,200,000 20 40 
120 


100 < 


650,000 


Bonds 350,000 1000 


25 76 
Bonds.... 106 
av eeer 23 —- 


incisco 


Frisco Cal. 


100 50 


100 
148 


300,000 
150,000 
400,000 
150,000 
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mecca YVoas LHiaqnt Bournat. oepl. 3, i io 
f which ints to £600 Gas Stocks. 
: Hg) Fves two pur; rst Quotations by W. B. Scott & Co., Bankers, 
s bea { t ita rous reefs of k . . y , " : 
I 24 Pine Street, New York Cry. 
: | 8 A protectio inst torpedo; ; 77 
= | SEPTEMBER 3, 1877. 
I Phe t] n out from all sides of the} 4 ; 5 
‘ d | ‘r ymmunications wiil receive particular attention 
no} ! ‘es such a large surface of the wa- } 
‘ 4} ‘ - } ) 1. 7 » 7 { - ee = ~ 
l would be almost Impossible for a torpedo 
boat t ppro thout dete 1; especially as the) Gus. Vo. sof N. 2. City. 
{ I sn 1 suller such re | , a > 
P ‘ i } : : - | Capital. Par. Bid. Zi EL 
e the it’s existen even more 
ipparen tl ft the had but fallen on its surface lo, nival, Westchester 466,000 50 90 id 
his latter function of the electric light is very im | Haslem $1,850,000 50 95 97 
t hit } } f a | ’ = 
t heretofore found no prot 
+ 6 4] | Manhattan....... £,000,000 50 205 210 
i s of the torpe I dye 
S J lug. IR Metropolitan........ 2,500,000 100 135 140 
Si rip $1,000,000 100 103 
Steel Wire Rone Senin wlaival wire scnd Nake. Bonds.. 500,000 1000 92 O4 
- ‘lw at Portas osicvend | MRbeAl wnoccessecsessvers 5.000.000 100 96 98 
W t " that the br ng alevahie of Bonds, gold. 900.000 1000 105 —_ 
te than.ths timea that of Municipa! 1,000,000 100 TO 80 
' 7 : Se DORR vere vevsarks 4,000,000 100 120 135 
: mn} ] l tested were respective- | ~ . ‘ ; 
G iz : iroumferenes. and were Suburban, W'steh'str 390,000 50 100 
rranteed » } breaking strain of ) tons, 80, Gas Co.'s of Brooklyn 
t 1 67 tons respectively. They broke at 118} Brooklyn...... 2,000,000 25 150 160 
t 2 to nd 75 tons, in each case considerably | Citizens 1,200,000 20 75 80 
S ‘ he rante - lt uch the renes - = 
‘ t d train, although th TOY “ss Scrip 220.000 1000 95 974 
tested were picked out at random from a} | : / 
nom suppl note time sinc he vore of each | ~ Copies ,000,009 10 40 15 
rope is formed of tarred hemp, over which are twist- ; Bond: $ 325,000 95 
ed the strands of wire, the strands themselves being Scrip .... 300,000 75 sO 
mad up In sor i of as mapy as 19 highly-temper- Metropolitan........ 1,000,000 100 65 70 
1 st ires Vech. xxv. 531 Nassatl......... 1,000,000 25 80 &5 
| +s 0. RR Ae 700,000 1000 6 98 
Williamsburgh 1,000,000 50 «#115 120 
rina a. 5 pie ’ ’ . dds a 
Prices of Gas Coals. ‘ Serip —. 100 103 
> Union Co. E N. Y... 25 a pe) 

We have » change to note in the pri of the | Out of Town Gas Companies. 

nd ils, V Bath, Maine....... 70,000 100 
\\ not | < ) &4 =) Buffalo Mutual, N. ¥ 750.000 100 65 70 
Per - a 1.505 Baltimore " Bonds 200,000 1000 95 100 
Des] 1 7 Baltimore, Md....... 2.000.000 100 134 134 
Marion r 2p | Ctfs., gold 1,000,000 106 110 
M irphly Run 5 ) | Bay mne, N. J....... a 100 90 
Newburgh Orre E35 Brockport, N. Y 25.000 100 . 80 
Ches. and Ohio RR.) | Citizens, Newark..... 918,000 50 100 105 

Caking Coal ) “ss > Bas. 124,000 - -- 
Block Hons« 4.50 1.75) asta Cincinnati G & C Co 190 
Glace Bav... 1.95 1.60 Gold f., 0. b Derby of Conn.... 160,000 100 60 80 
International 1.25 1.60) Mines Hast Boston, Mass. . 25 132 = 
Clear Hill... 1 OO Fort Wayne, i * aan 100 7 _— 
Cannelton Cannel.. 10 00 | Hannibal, Mo......... 100,000 100 95 100 
Peytona . 10.00 | Hartford, Conn...... 700,000 25 184 186 

P Hempstead, L L...... 25,000 100 ae —— 

. ’ > | y > f > e ro Jor lx Y € ‘ 

The continua of the strikes in Pennsylvania and Jersey City ...... a 386.0006 20 160 165 
Virginia has prevented receipts of gas coal at tide wa-| Jamaica, L. I......... 25,000 100 — 
ter from the mines in those States. The only supplies Jacksonville, Ill...... 120,000 50 82 

f : sake sa heard , : Lewistown Maine... 400,000 100 50 &5 
( a 1é8 liare now coming over the 1esapeake ’ . 
5 “te Meet Eaeg: GE 0. cos ccccess 60,000 100 -- ie 
nd Ohio Railroad from the Kanawha Valley. The Bonds 30.000 90 
juantity vatlable from that source is at present quite Laclede, St Louis Mo. 100 100 lid 





St. Louis, Missouri.. 600,000 = 50 73 75 
Stillwater, Minn... 50,000 50 26 
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Toledo, Ohio..... 95 974 
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SMALLMAN | 


d WATER PIPE 


inducements to parties wishing to pur- | 





WOOD & CO., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST JRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Cicestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





Works, ISth, 19th, 20th and Railroad Street. 
Otfice, No. 23 Nineteenth Street. 
Pittsburgh, Pa, 


N.B.—Pipes froin 8-1ncn and upward cast in 12 ft. lengths, 
G2" send for Circular and Price List 


CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 
Ronert CAMPBELL 
Riney A. Beick 
W. WV. Camppeu. 


KIDD’S 
Gas Consumers’ 


Enables eve 
ons any prev 
ind money value o 


Cuide 


rtain ata glance, with- 
dge of the Gas Meter, the quantity 
Aiso the best method 
irgest amount of its light. 
a(ivantage of Gas Companies to supply 
onsumers with one of these Guides, as a means of pre- 
ints arisictg from their want of knowiedge in 
gix ation of their meters. For sale by 
A. M. CALLENDER «@ Ut., 
pire Street, New Yoty, Room 18, 


ry Gas Consumer to asce 
ious knowles 
f the Gas consumed. 
f obtaining from Gas the le 
It will be to the 
their ¢ 
venting comp 
regard to the re 











GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
Buildings, Churches, 
‘actories, 














etc., ete. 
as 


WALWORTH MANUF. CO, 


y Street, 








 @iaae 
b= CAS MAC = 


238 CANAL ST. 














awe 











Sept. 3, 1877. American Gas 
NEW YORK AND CLEVELAND | __ GAS GOALS. 


CAS COAL COM’Y “PME 
Of Pittsburch. Pa. PENN GAS COAL COMPANY 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. COAL, CAREFULLY SCREENED, 


\ 





This Company ts prepared to furnish any amount of their 


a) justly celebrated, and acknowledged superior GAS COAL, t Sar bs oom 3 
any point reached by raiiroad or navigation. on most favor iJ Ps a ana = 
: 5 x 
able terms, pa Th. Een nha Zz mer Tl 


General Office—3S84 Penn Avenue, 








: PITTSBURGH, PA. Their Property is located in the \ y | in, near Irwin’s and Penn Station, 
Branch Oflice—C. & P. RR. Coal Pier | m the Pennsylvania Railroad, and 
CLEVELAND, OHIO. OFFICES 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. | No. 11 Merchants Exchange, Phila 90 Wall Street, New York, 
% winclicas SaORwae. dinies | PLACES OF SHIPMENT. 
351-17 at Cleveland, Ohio, Pennsylvania Railroad, Picr No. 2 (Lower Side), 
‘ Greenwich Wharves, Delaware River. 
PEYTONA CANNEL COAL, 366-ly Pier No, 1 Lov r Side), South AERO, N. ao 
FROM WEST VIRGINIA. — ne —— 


Yields over 13,000 feet of Gas per ton, At ten thousand | CAN. NELTON CO AT, : COMPANY 
feet (standard yield) the illuminating power is over 43 can- J = a 

dies. Purifies 4,510 feet to the bushel of lime. 

S E, LOW, Secretary, O! WES VIRGINIA, 

Office, 58 Broadway. 


aaa Offer for sale the ! low ( NN ) ‘ Wha 4 ty W t Vir 
ni red at RICH b, 1 
THE NEWBURGH rinin delivered at RICHMOND, \ 
CANNELTON CANNICL, 
Orrel Coai Company, | 3 ore 
icknowledge 1 to be the mst vy 1 EN ield 
Mines at Newburg, Preston County, W. Va. ibic feet of GAS of 64:2 94 CANDLE PO 


Company's Office, No. 52S, Gay Street, Baltimore, Md. 


- C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. Cc IAW WHC I ra hk q > yy q » . & be Z »* q a q 14 PA I ii 


Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 


ing, 111 Broadway. MAXIMUM YIELD, 5.06 f \ i-78 hic ( per Ib. 

This Company offer their very superior Gas Coal at lowest | —gave 16 14-100 Cu Pow 
market prices, COKE, of very fine anality 1453 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of J. TATNALL LEA, 1 P.O. B 1747 Philadelphia 
good illuminating power, and of remarkable purity; one (PERKINS 4 < S 2 ae 

bushel of lime purifying 6,792 cubic feet, with a large amount : wee < ’ : 

SALES AGENTS ; : 
of coke of good quality. Ad ’ ae : : 
(H. W. BENEDICT & ON Hi 


Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen’s Gas Light V * J T 2 ™ c™ c I ‘ 
Companies of Brooklyn, N, Y '; the Baltimore Gas Light Com- PRO IN Cl A 4 " (> AS C OA S 
pany of Baltimore, Md., and the Providence Gas Light Com- : — ¥ 
pany, Providence, R, I. 


Best dry coals shipped from Locust Point, wharves, and The inde ned { i the 
prompt attention giveu to orders for chartering of vessels, 


224-ly n 


BLOCGCh FPOUSI-, 
THE DESPARD COAL COMPANY IN'DTERNATIONAL, GUILACEHE BAY, 
OFFER THEIR SUPERIOR 


DESPARD COAL CATR DONTIA. and TING AN COA LS. 


To Gas Light Companies throughout the country. 


Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. ny ] bin tha T 1 State 
BANGS & HORTON, No. 31 Duane street, Boston, 2 
Mines in Harrison County, West Virginia. r TAT Cc o. Yr f 2) 
Wharves Locust Point, ’ Baltimore P E R K L IN 19 oS J O iP 
Compaty7’s Office, 15 German St., f ”* : : ; 
Among the consume re of Despard Coal, we name: Man- 91 STATE STREET, BosToNn i ‘ Street, New York 


hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 


Helene mene om | THE WAVERLY COAL AND COKE CO. 
TYRCONNELL GAS COAL., Offer for Sale tire 


MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore. 5 > “ a - re. 7 —~ 
CHARLES MACKALL, Secretary. y ()l ( J | | | ( )¢ y | | { \ y COA 


CHARLES W. «tAYS, Agent, Room 7, 111 B’way, N. Y. 
DOUBLE SCREENED, 











SHIPPING PoINT—Baltimore, Md, 








This coal yields 10,000 cubic feet of Gas with an illuminat- | 
ingspower of over 16 candles. Forty bushels of very supericr | from their Colliery at Smith’s Mills, on tl You River, thirty-sever nd ahalf miles aontherly 
Coke, with little Ash and scarcely any clinker id-ly of Pittsburgh. This Coal has he preferen n Pittsburgh over ell other YOUGHIOGHENY (AL for 





— ~| GAS PURPOSES. 
FORT PITT CAS COAL The faci lities of > WAVERL a < IMT ANY I 1} assed py those of any other Company on the 


OFFICE, 337 LIBERTY STREET, Youghio sheny. 
‘nis Company is prepared to supply any amount of their 


Celebrated Gas Coal ; 
| points reached by rail throughout the; West. i PERKINS & JOB, Agents, 


THE FORT PITT COAL COMPANY, | 27 South Street, New York, 
Wi-ly PITYSBUKGH, PA, 91 State Street, Boston, 


Full particulars can be had by addr 
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IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 


S. S. TOWNSEND, General Agent, 6 Cortlandt st, NEW YORK 
CCOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 




















ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


— 


. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:zler 
. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outsids 
. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


LUDLOW ‘MANHATTAN J. H. GAUTIER & CO.. 


4 ’ \ORNER OF 
Valve Manf S Uo., FIRE BRICK & ENAMELLED CLAY COR O 
once kD Works RETORT WORKS. GREENE AND ESSEX STREETS, 
93S to 954 River Street and 67 to 83 Vail Ave ADAM WEBER, Pe ERS E y Cl T # N, J. 
(Successor to MAURER & WEBER.) 
TROY, NEW TORE. as ey MANUFACTURERS OF 


BRASS AND IRON SLIDE VALVES. omc: ont won et Clay Gas Retorts, 


= 


Co a9 


on > 





swars1c 


CLAY GAS RETORTS, GAS HOUSE TILES AND 
coeeeuien 


Manufactures of 
(Double and Single Gate % inch to 36 inch—outside and 


inside screws, Indicator etc.) for Gas, Water and Steam— FIRE BRICK AND TILES, e 
HYDRAULIC MAIN DIP REGULATORS. pat Pty pegeatoeiagne Ne Gas House Tiles, 
ALSO TS aria of every description made to order at oat Fire Bricks, Etc. Etc. 
ss 5 sla acalaa GARDNER BROTHERS, Ground Clay, Fire Brick anc 
= ™ S 7 os . . 
Fire Sand in Barrels, 
ALWAYS ON HAND. 


Clay Gas Retorts, J. H. GAUTIER. 
Retort Settings, ee-ly — C, E, GREGORY. 
Fire Bricks, Etc. BrooklynClay Retort! - 


WORKS, LOCKPORT, WESTMORE- 
LAND CO., PA, — 
Office, 964 Fourth Avenue, FIRE-BRICK WORKS. : lain 


PITTSBURGH. PA. VAN DYKE STREET, BROOKLYN. \. Y- 


MANUFACTURERS OF 


AND ; fF 





REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 


I R, SCOTT, amma eB cen’ 
Gen'l Agent for Ney England, EDWARD D. WHITE Surviving Partner of the late fir 
228 Wasnington St. Boston, J. KR, BRICK & CUs 402-1y 
“ i 





nih 








- > 
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A. Cc. WOOD’S PIPE CUTTER, 


PATENTED MAY 23rd, 1876. 




























; THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 












































It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. Also, 


A Continuous Line of Pipe in a Trench or Building. 


f : aes : tow Work Gas tht Ox ie erate to their entire satisfaction. 
Onur Machines for cutting 30-INCH PIPE have been furnished ‘to the Manhatten and New Y: rk Gas Light ¢ “>: oo op o 6 a e hese 
The smaller sized Machines have been in practical use for more than a year with the most satisfactory results. For farther information address 




















Svracus " . BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, a, 765 Greenwich street, N. Y MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 
oa MGdevaue gg FOR SALE. 
; zoe aS 24 Se he 
. on Se OE: a ee 7 = 
woted [EF 2528: ce 2222 AN EXPERIMENTAL 
wings PE FEST as pe aFe ot 
a POmoOgZ ag & . a 
= 2gneEs 23%%e2¢-800 Cubic Feet Capacity 
a 7 S- fs 
22A GE o f a2" ae” WITH 
TS geese 2 Z > > 2 =. © WROUGHT IRON COLUMNS, 
. e.g 9) Oe <a =) = a“ 
— i 8 -  eeer a “<8 2 g = COUNTERBALANCES, ETC., ETC., 
oOeare we emeves as 
O.. eB AE” § 1 Tae IN COMPLETE WORKING ORDER 
> “ 3 tom - Z Zo a Ki % 7 = To be seen at the Works of the 
7 ~ARE Gwe EZ ~7FCas3 = ee ee = : 
BETS, BPsZEELLE =5225 2 NEW YORK GAS-LIGHT COMPANY, 
J. . “THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS Twenty-First Street and Avenue A, 


CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. | a ea 
: he ee ; Where full particulars, as regards price, etc, 


NEW YORK FIRE BRICK AND CLAY may bo obtained, 


RETORT WORKS. WREN’S GAS WORKS. 


les, «a ESVABLISHED IN 1845. py ee en 


t Branco Works aT KnEISCHERVILLE, STaTEN IsLANnp. BROOKLYN. a. Y. 
C. ‘wa _ 4 — ’ 4 ° | AVING GRANTED THE USEC ONE OF 
B. HREISCHER & SON, my 


Patents to the Gas-Light Company of America, 
d settled my claim against them, I inform the profession 





-an¢d 


Office, Foot of Houston Street, E. R., N. Y. that { cor tinge to erect Works and sell Licenses to nse my 
a * * rag; P he z 4 You can enrich your Coal Gas to any desired standard, by 
Gas Retorts, Viles and Fire Brick sing my process, in the simplest manner, and much cheaper 


y any other method, 
OF ALL SHAPES AND SIZES. = 
‘TIER. 


W. C."WREN. 
tGORY 


Fire Mortar, Clay and Sand. THE LOWE GAS PROCESS, 


. rt Articles of Every Description made to Order at the shortest notice 
10 aries: ; . S. A. STEVENS & CO, 


= 





Human Miik on Sale.—It strikes the European that he has frequently seen the native women milking SOLE AGENTS. 
KS » *S 4 singular fact that human milk can usually be ob- their breasts into small basins. in the streets of the ROOM 87, ASTOR HOUSE 
; ss . lained without difficulty in China. In the native native city and foreign settlement Ningpo. It is es P. O. Box 1110. NEW YOK, 
saa m City of Shanghai, it costs at present about twenty teemed by a Chinese as a nourishing food for old peo AND 
tat Cents for halfa pint. Dr, Mackenzie, of Ningpo, says ple and for consumptives.—Med. and Surg. Rep. +400 480 Wannur Srager, Pamaperrma. 
e late firl 
402-1y 1 


j 





' 


; 
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CINCINNATI GAS*WORKS, ERECTED 1871-72-73.—WM. FARMEK, ENG. LACLEDE GAS WORKS ERECTED 1812.—-WM. FARMER, Ena. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


mn 








WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. “Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 








REFERENCES: 


Gen. CHas, Roome, President Manhattan Gas-Light Company, N. Y. | GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. ScarBorovuaH, President Cincinnati Gas-Light Company, Cincinnati, Ohio. C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

8. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. | JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal. 

Professor B, SILLIMAN, New Haven, Conn, Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 


JAS. H. WALKER, SEN. 
LATE ENGINEER AND SUP’T Manufacturers of 


MILWAUKEE GAS-LIGHT CO. COHAN DKI_IRKRS&! 


JAMES H. WALKER & SON. ee 


GAS FIXTURES, 


Sy H. WALKER. JUN. MI rCHELL, V ANC EK & COo., 


ero - ; ; : Also Manufacturers of 
CON SUL TIN G and Cc IN STR UC TIN G Fine Gilt Bronze and Marble Clocks, warranted best Time- 


keerers Mantle Ornaments, &c. 


( r A S E: N {x { W z ) 8 Salesroom, 336 BROADWAY 
.) 5 : U id Rm) NEW YORK 
+ tt / — —/ — a YY - / ® : 


Special designs furnisued for Gas Fixtures for Churches 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. run Lane & BODLEY co. 


Plans and Estimates sent on Application. MANUFACTURERS OF 


ROOM 16, 408 MILWAUKEE STREET, HYDRAULIC ELEVATORS 
MIIUW ' U CEE, Rie solicit; specifications from Gas Companies for Hydrau 


Elevators, of the Direct sr Compound form, to be opera- 


== ted by Water from Street Main, or from Tanks supplied by 
R E F E R E N c E $ pumps forthis purpose. Address for circ ulars 
] THE LANE & BODLEY CO., 
fJohn and Water Streets, Cincinnati. 


Hon. ASHAEL FINCH, Pres't Milwaukee Gas Go. | ALEX. McMILLAN, Pres't La Crosse Gas Co 


E. H. BROADHEAD, Pres’t First National Bank. C. W. LOBDELL, Pres't Moline, Iil.. Gas Co 5 We refer . : itiam Farmer, Esq., Gas Engineer, No. 
— : . a > ’ 7s ? . sroadway, N, 
JOHN JOHNSTON, Marine and Fire Ins, Bank. J. J. RANDALL, Winona, Minn.. Gas Co. Cincinnat! Gas-Light and Coke Co.. three machines, Cin- 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. cinnati; Laclede Gas Co., two machines, St. Louis, Evans- 
e Gas Co., one machine, Evansville, Ind, ; Newark Gas 


ee a =— Co., one machine, Newark, N.J, Pittsburg Gas Co., two 
|} achines, Pittsburg; Washington Gas Co., two machines, 
GEO. W. DRESSER, {| C. GEFRORER oe ae 
i . = 


| Siaabiinier « CHAS. H. MEYER & CO., 
CIVIL ENGINEER. | 


| GAS BB URN ERs 227 Chestnut Street, Philadelphia, Pa., 
= ~ 73 


IMPORTERS OF 


TRINITY BUILDING? GAS HEATING AND COOKING APPARATUS. 


FITTERS’ PROVING APPARATNS. ETC. LAVA TIPS AND SCOTCH TIPS. 


No. 248 North Eighth Street, Phila delphia, | so oe ORDERS DELIVERED FREE TO NEW YORK. 


} 
ROOM“v0. 111 BROADWAY; | 
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MURRAY & 
Practical 


BAKER, 
Builders. 


And Contractors for the Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST! 


IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS. 


8” WORKS AT THE RAILWAY DEPoTs, 


FORT WAYNE, INDIANA, 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Teles opic 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate§ 
Wood and Iron Trays for Purifiers 
Wrought lron Screening Shovels and ¢ astings, and Wrought 
Work of every description for Gas-Works. 

AS Mr. Murray ts @ Pract 


ind Single 


, Coke and Coal Carts, 





al Draughtsman, we will furnish 

plans and specitications to partics or associations, or will wait 

personally upon parties cor iting the construction of 
new works, or the alteration ‘Xtension of old ones 

The most satisfactory refer es can be given, if required 

of the experience and com ial faulrness which character 


izes our dealings. 
We would respectfully invi 


l Western mento call and see 
on vatterns and works here. MURRAY & BAKER, 
Fort Wayne. Indiana 


OFFICE OF THE 


NATIONAL COAL GAS COMPARY, 


No. 4 Warren Street, 
a. P. ALLEN, President. 
f. EB. BSERECEH, Vice-President, 
A. H. ALLEN, Secretary. 
Wr. J. VALENTINE, Treasurer, 
GEORGE W. HARRIS, Engineer 


New York. 


} 
This Company is the owner of the GWYNNE-HARRIS, or | 
AMERICAN HYDROCARBON process, for making Gas for | 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 
GWYNNE AND HARRIS PATENTS. 
This process has been fullyt 


nearly 50,000,000 cubic 
feet of Gas having been mad 


ind fully Jemonstrat- 








It ig the fact that it i itest improvement ever made 
inthe manufactu rfor Lighting or He atl ng 
purposes, With i 1 of Anthracite Coal 1 ), 100) 
feet of Gas per day is made from three uches, and the labor 
ts SOsmall that one nan can attend three or four benches, 
The process can be put into either Coal or Oil Gas Works 


(or wher ~ bo th Coal ald Oil are used) at small cost, without 
any int ption to the working of other benches, The Citi- 
pe Bae a -Li ! vy of Brook ifter using it for mol 








t au seven ui ths, have fornad it not ¢ v far better, but a 
tually cheaper than atmospherte airi tkKing Gas, With t 
use of * peti m and its pruducts’ 

Further information, ana terms of sa of rights wi 
given, npen applicahoar othe Compeny 845-19 
BROWN & OWEN 

. 5 
{\NUFACTCKERS OF 


EVERY DESCRIPTION Of 


as ald Water Works Supplies. 


Particular attention given tothe alterations of old works 
Estimates and Drawing 


Address al! « 


s furnished, 
ommunications 


N.W. Cor. 12th and Nobles Streets, 


420-1y PHILADELPHIA. 


MACKENZIE & SAYRE MAN’F'’G CO,,__ ‘and wrongnt tron wort 


141 BROADWAY, 


MI STREET; Nos, 33, 35, 37 and 39. 
Workson RAMSAY STREET Cin 
Gas Works, Smelting Works & Machinery. 
i k Lr 
Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS 
Gas from ©rdi mary Gas ( mals, enric i Wi ior ©) \ r . , 
Making Heat Gas for Smelting, Meltiug, Paddling, For B ville,” be 
ing Gre I (as Ce 
b ( { tiamilton, Ohio, Gas Co, 
- “ : see ee ing i, Vicksburg, Miss tas ( 
P. W. Wiackenzic’s New Engine and Boiler. Co. | Denver City, Cail, Gas 


454—ly 


HERRING & FLOYD, ae 


742 and 744 Greenwich St,, N. Y GREENPOINT BROOKLYN, N. Y. 


MANUFACTURERS (¢ 





























































ROWLAND, 


738, 740, 
INEER AND MANUFACTURER OF 
ALL KINDS OF CASTINGS 
AN D 
APPARATUS FOR GAS-WORKS, 


BENCH CASTINGS 
from benches of one to six Retorts ea 
WASHERS: MULTITUBLAR AND 
AIP. CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 


eX MAU STE RS 








i Bre. ANC HE s 


of all sizes and descript 





FLOYD'S PATENT Ca a 
MALLEABLE RETORT LID. 


WHOL DE RS 


OF ANY MAGNITUDE, 


. sers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
SABBATON’S PATENT t articles cor ted with the Manufacture and 
FURNACE DOOR AND FRAME, st tion of Gas, furnished with despatch, Plaas 
is itions prepared, and Proposals given 
ELLER’S CEM N 1 t sSa S r Lighting Cities, 


i Manufactories, 
ieee ted with ¥ ' JESSE W STARR & SON, 


; Camden Iron Works 


price, ald in comy ‘ 
N.B.—STOP VALVES 
very low prices, 
Camden, New Jersey, 


SILAS C. HERRING. TaM 


1842. DEILY & FOWLER 
LAUREL IRON WORKS. 
ADDRESS, 39 LAUREL STREET Al 


PHILADELPHIA. 


MANUFACTURE! 


Office in Philadelphia No. 435 Chestnut St,, 
1877 (. where a member of the oe can be seen 
between 12 m. and 2 pe. m. daily. 
MANUFACTURERS OF 
L KINDS OF CASTINGS AND APPARATUS 
WORKS, 


bidhahenci Iron Roof Frames, 
CAS HOLDERS, E r Retort and other houses. Retorts and all castings re 


red for setting them in the latest and most improve? 
SINGLE AND TELES P| \7 i W ASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 
. — f ng the Retorts from pressure. PURIFIERS, varying 

OR WROUGHT IRON GUlDI] i } F 000 to 2,000,000 cubic feet daily purifying ce pacity. 


FOR GA& 


We are prepared to furnish Holders, W . . 
iene, Sesto Commande, Crineeata. 8 Wrowgns Iron Lime Sieves 
Drips, Bends, Tees, and all other [1 W 
Ges Weeks, Previcuste jou car ¥ for Pur Station Meters of all siz 


Gas Works and forty-stz Holders, We GAS HOLDERS, 








SCOPIC AND SINGLE 

: g | and suspens 1 frames WAS GOV 

ATORS, STREET MAINS, ican 1 
P WATER orGAS, Street Main con 

Hliamsport ANCHES ENDS, DRIPS, SLEEVES, ett 
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Catmcannar't : ES, from 8 to 30 inches, for both Water and 
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notes, tens Ww ht 1 Work. 
cnttnesen, Pe. ateaenene, § a ron or 

>i ttst > Buff N.Y 
Sa reer ly S). Pa peel Dead \ \ Sheet Iron work required in and abou 
Saaron, Pa Waverly, 3 Ks 226-tf 
Canter, Pa ttle Fa } E W. STA JESSE W. STARR, JR. 
Annapolis, Ma renn Yani 2 — 
Parkersbu Wes Vath B. N 

Lynchburg, Va. Gloucester J TACEY HENRY RANSHAW WM. STACEY 
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Marion, 0, ‘ ) 
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AOTURERS OF SINGLE AND TELESCOPIO 
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Gas and ¢ al Oil Works. 
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The U. S. Centennial Commission 
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ATRITED STATES WY 
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HAVE DECREED AN AWARD TO 


See” HARRIS, GRIFFIN & CO., 


izthand Brown Sts., Philadelphia, and 49 Dey St... N. Y., U.S, A., 





FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORVINARY CONSUMER. ‘The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, 


J. R, HAWLEY, 
Secretary, pro-tem. 


Director General President 


GROUP JUDGES. 
AMERIUAN. 


FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash- Sir WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain. 
ington, D. C. JUL, SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria, 
pror. J. C. WATSUN, Ann Arbor, Michigan. | EDW. FAVRE PERRET, Switzerland. 


Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 











~ SMITH & SAYRE MANUFACTURING COMPANY. SE 
21 Cortlandt Street, New York, 
PROPRIETORS AND MANUFACTURERS OF NEW YORK SHOVEL WORKS. 
. 9 , MANUFACTURERS , 
Mackenzie’s Patent Gas Exhausters. | peer nobs 
1HE BEST AND MOST RELIABLE IN USE. SHOVELS, SCOOPS & SPADES 


| SHOVELS AND SCOOPS A SPECIALTY 
for Gas-Light Companies. 





DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 1S inch, seven bars, best Malleable Iron 





Price, A No. 1, per dozen, $40. 





| 

| They can screen any size desired. 
| 

A liberal discount to the trade. 

} 


A. SEE & SON, 
404-ly 1358 Broadway, N. Y¥- 


. 


_ REDUCTION. 
é  BUTLERS PATENT 


ht Companies of the United States. 





ivi 


-PARATUS of every description. 


We refer to all the Gas-Lig 


Pi fi 


th | 


gulating Pressure of Gas in Street Mains. 


APPARATUS for Foul Lime of Purifying Boxes. 
Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


AM JET EXHAUSTER and SURFACE CONDENSER, with AUTOMATIC WATER 
VALVES for Water and Gas. 


= 

heel 

on 

go : 

SE Coke Sereeing 

Z<z us 

ci, | SHOVELS 
fo] > S% Ff WI LL SZ A A BAK) 

~ oy Sea —— 

OF eke 3 | $30 per Dozen. 

GSe:é _ 

s a Handles of SECOND GROWTH 


TIMBER, STEELED POINTS, and 
SUPERIOR EXCELLENCE, In all 
respects guaranteed. 
Refer to all the principal Gas Com- 
panies of tiis country and Canada. 
Orders aidressed only to 


HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. Y. 


PORTER, 
CHARLES W. ISBELL, 





Isrvii’s BALANCE VALVE COMPENSATOR ‘and AUTOMATIC BYE-PASS are used in connection with this 


Exhauster, as shown in above cut. 
Mackenzie's PATENT ST 


REGULATOR. 


Igpeti's Dovnte Gate STOP 


Ispetu's AUTO 
Patent DEODORIZIN(¢ 
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T. C. HOPPER, Pres’t. & Gen’l Sup't. WM. H. HOPPER, Vice-P WM. N. MILSTED, Treas. WM _H. DOWN, Sec. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 





Wet and Dry Gas Meters (with Side or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete, 


8S" Sole Agents for W. Svaa's PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
Pe = . . . - ’ West Twe nty-s« second Street, New York. 
37 Water Street, Cincinnati. | 
“ 20 Sonth Canal Street, Chicago. Arch and Twenty-second Street, Philadelphia. 
511 Olive Street, St. Louis. ) 
: ae : _— rr a | 
. HARRIS, HELME & McecILHENNY, “- 


Successors to Harris & Brother, 
ESTABLISELED 1848. 
gt r AN SFE iA b\ &2 =\ THtY RTA TE s\j SPUR TA CY POPAT 
PRACTICAL GAS WET WANVULPACGCTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 
To manutacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use ot Gas Works 


From our long Practical Experience of the Business (covering a period « f 28 years) and from our personal supervision of all 
V ork, we can guarantee all orders to be exec uted promptl y, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME JOHN MoILHENNY. 


WILLIAM W.GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’‘a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters» 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (size s 4 inch, 6 inch and 9 inch), King 5 Pressure and Vac lum ee s, Dry and Wet Centre Se als, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all dese riptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical ‘Apparatus of all kinds, and of the most perfect desc ript ytion, for all purposes relating to Gas, 


Coodwin’s Improved Lowe’s Jet Photometer. 


Also Patentee and we are the 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. 
, and all others are infringements. 


SOLE MANUFACTURERS of the orIGINALAaNd ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read 
Special attention to repairs of Meters, and ali apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. (335 Ly] HOWARD KIRK, Special Partner. 


— P ~ vm 
E S LA HEL Ss Portland C ae 
i isin ke: ecient = Roman Cement, $ per bbl 
2 pee ages Keene’s White Cement, 


Consulting Gas Engineer. Sellars Gas Cement. 


4 Cents per lb. 


Having had twenty-five years experience in Gas Engineering, and the practical management of Gas Works, is = ; 
8 ee — ener - 1B © ee eae English Fire Brick, No. 1, $28 per M. 
prepared to advise Gas Companies on the Construction of new, and Enlargement and Improvement of Exist é j 
; ‘ ee at Silica Fire Brick, $45 i 
og Works, and on the Utilization of Residual Products. : 
Plans, Specifications, and Estimates supplied. Also Working Drawings and Specifications of his Im- | IMPOR TARS. 
proved Retort Settings, and §. L. MERCHANT & CO., 


53 broadway, New York, 
| Just below Trinity Church, 344-ly 
rt Remit 10 cents postage for “ Practical Treatise on 


Gathels Effective Gas Washer see OW UADY aXD YOR SAEE 
supplied by Messrs. HERRING & FLOYD, Onzcow Inow Fovxpry, 738 and 744 Greenwich Street, N. ¥ : F OD E L L’s : 
THE ST. JOHN & ROCHW ELI. Co’s System of Bookkeeping 

PATENT GAS SCRU BBER. FOR GAS COMPANIES. 


cc$5, which should be sent either in Check, P. O. Order 


Retorts Set by Contract and Guaranteed. 








Is guaranteed to be the best in use for the extraction of TAR, SULPIJUR, NAPHTHALINE, Ete egistered Letter, 
Positively reliable at all seasons and in all climates. Reducing the labor and expense of Purification 50 per ank Books, with printed headings and forms on this sya- 
cent. At the same time largely increasing the quantity and quality of Gas produced. Also doing away with , will be supplied to Gas Companies, by applying to W. } 
Cannel Coals, Naphtha. and other enricning materials, We invite the attention of all Gas Companies to our I LL, Pailadelphia, or 
improvements. Full information furnished on application to THE ST, JOHN & ROCKW ELL CO. [A. M. CALLENDER & CO., 


59 and 61 Liberty Street, N, Y. 432-6m OMce Gas LIGHT JOURNAL, 4% Pine St N.Ye 
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GHORGEH C. HICKS & CoO., 


BALTIMORE, MD. 





OFFICE, No. 4 SOUTH HOLLIDAY STREET, 


MANUFACTORY, LOCUST POINT. 
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WALDO, BROTHERS, 
Agts. forNewEngla r 
94 Water Street. Boston. 





—— a 


STANDARD CLAY RETORTS, 


Blocks and Tiles of al] Shapes and Sizes, 


— = —= 


Sa 


FIRE BRICKS OF ALL QUALITIES AND PATTERNS, 
FIRE CEMENT, FIRE MORTAR, FIRE CLAY and KAOLIN, 


Drain and Sewer Pipe from 2 to 30 in. Diameter, 
AN D 


MANUFACTURERS OF CLAY IN GENERAL. 


Safe Delivery Guaranteed in any part of the Country. 
Manufacturing Facilities Unequatted. 


** INDIANAPOLIS, Inp., DxEc. 18, 1876. 
‘GEO. C. HICKS, Esq., - | 
‘* Dear Sir, 
‘* Among the letters which you placed in my hands for examination regarding 
the ceneral standin r of your fire clay, gas retorts, and gas furnace, bricks, &c., there were a number from the leading 


gas manufacturers of the U. 8., speaking in the highest possible terms of their durability, freedom from the accumula- 


tion of condensed carbon, and general excellence. I regret that these letters are mislaid, or still remain in the Judges’ 
room ui the Centennial. [suppose you are sware that your retorts were awarded a First Premium at the Centennial. 


‘** Yours truly, » E. T. COX,” of the Centennial Jury of Awards * 








